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ENTOMOLOGY 19 • \- 

GRAPEVINE ROOT WORM ^^^ 

PKKFACE 

The grapevine root worm has proved itself such a destruc- 
tive enemy of vineyards in the Chautauqua grape belt, and so 
little success has attended efforts to control it, that it was deemed 
advisable in 1902 to undertake an investigation of this insect. 
The work of last year was embodied in Museum bulletin 59, 
and the material additions to our knowledge of this pest, gained 
in 1903, have rendei*ed it advisable to issue an extended and re- 
vised edition of our previous publication, because the subject is of 
such vital importance that our growers should have all avail- 
able information at their disposal. Many valuable facts have 
been ascertained during the last two seasons; and the additional 
data gained in 1903 denionsti-ate the value of timely cultivation 
and prove that collecting the be<»tles is practical, the most re- 
liable and probably the most eccmoinical method of controlling 
this very serious enemy of the vine. 

Through the courtesy of the Hon. C. A. Wieting, couimissioner 
of agriculture, the entomologist has been able to avail himself 
of the services of nursery inspector J. Jay I*ar<h»n who has co- 
operated with the writer very efticiently, and most of the field 
investigations were carried on with the assistance of this gentle- 
man. Acknowledgment is due Mr 1). K. Falvay of Westfield, who 
kindly placed a portion of his excellent vineyard at our disposal 
and cooperated with us most efficiently, thereby not only bene- 
fiting himself but aidiiijo: materially in demonstrating a practical 

271190 
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method of controlling tbis pest, after it had become well estab- 
lished in a vineyard. The breeding cage and other office experi- 
ments have been conducted under the writer's direction by his 
first assistant, Mr O. M. Walker, aided by the second assistant, 
Mr D. B. Young. The author is also under obligations to 
Prof. Percy J. Parrott, entomologist of the Ohio Agricultural 
Experiment Station, and Prof. A. F. Burgess, chief San Jo86 
scale inspector of Ohio, who kindly accompanied him in his 
investigation of conditions in that state in 1902 and supplied 
additional information in 1903. 

E. P. Felt 
Albany N. Y. Scpfemhtr 1903 



GRA\'^VINE ROOT WORM 

Fidia viticida Walsh 

Ord. Coleoptera Fain. Chrysomelidae 

INTKOUUCTION 

The control of this pest in the Chautauqua grape belt is a 
serious problem which we have attempted to solve. The insect 
has, in recent years, caused enormous damages in the Ohio grape 
belt and now occurs in large numbers in Portland, Westfield 
and Ripley and has obtained a foothold over a large area. 
Messrs Walter Northrop and F. A. Morehouse estimated in the 
spring of 1902 that over 80 acres of magnificent vineyards had 
been destroyed or ruined by the pest in the vicinity of Ripley, 
and our investigations at the present time show that the area 
of severe injury and damage is constantly increasing, and is 
liable to much greater extension in the next few years. We con- 
sider this insect a much more serious enemy of the vine^^ard than 
the well known grapevine leaf hopper or white fly,^ the work of 
which wus so apparent and destructive in 1902 and the pre- 
ceding two or three years. This leaf hopper undoubtedly causes 
much mischief, but, as its operations are confined to the leaves, the 
amount of damage is easily seen and, when necessary, steps 
may be taken to control it. The root worm on the other hand 
inflicts its most serious injuries under ground, whcTe its opera- 
tions can not be readily observed, and in a great many instances 
a vine or an entire vineyard is entirely ruined l)efore the grower 
observes any trouble. This pest only requires two or three years 
to ruin a vineyard; and this, in connection with the secrecy of 
its work and the feeding of the gi'ubs on the large roots, where 
a small amount of girdling is fatal, renders it a most dangerous 
enemy. Worst of all, this insect exhibits a decided preference 
for the more thrifty vineyards and is found most abundantly on 
or beneath the most vigorous vines. We believe that 15 or 20 
grubs about a vine or as many beetles on its foliage are sufticient 
to warrant the adoption of vigorous measures for the suppression 
of the pest, though we are well aware that many more are fre- 

'Typhlocyba comes var. vitis Harris 
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quently seen in a vineyard still alive. The marvelous praliflcacy 
of the insect, as demonstrated by our studies, justifies the belief 
that even a relatively small number are sufficient to threaten the 
welfare of a vineyard. 

The season of 1902 was unusually favorable to vine growth, 
and the same is true of the past summer, a condition for which 
the grower should be thankful, since it has enabled the vines 
to withstand insect attacks more successfully. 

Area infested. Ripley appears to be the original center of 
this insect's most destructive work, though it has been found 
generally present in small numbers in many vineyards where 
little evidence of serious injury occurs. The pest very probably 
made its way into the Chautauqua grape belt from Ohio; and 
our investigations in 1903 show that it is present in greater op 
less numbers from the state line as far east as Sheridan, if not 
farther and from the lake shore to the top of the adjacent hills. 
We have also found it in small numbers in Hudson river valley 
vineyards at Highland and Milton. 

Signs of the insect's presence. The more destructive work of 
this pest is somewhat difficult to detect, and is usually indicated 
by a weakness in vines and a marked decrease in the amount of 
new wood. The indications of the presence of the beetles are so 
characteristic that there should be little trouble in locating them. 
The peculiar chainlike eaten areas, represented in numbers on 
plate 6, are very characteristic of the insect and differ so much 
from the work of most other pests that no difficulty should be 
experienced in identifying it. The beetles show a decided prefer- 
ence for leafy vines, and the general appearance of some very 
badly eaten ones is shown on plate 5. The feeding of the beetle 
is usually the first visible indication of its presence and is not 
accompanied at the outset by signs of material injury. As the 
attack progresses and the work on the roots liecomes more in- 
jurious, the development of the fruit is severely checked and 
the bunches may be less than half their norinal size. The growth 
of wood is also much reduced, and vines which are very badly 
infested may die in midsummer. Cases were brought to the 
writer's attention where plants which had grown over 6 feet of 
wood the preceding summer, wilted in June and died. Infested 
vines as a general thing become less thrifty, develop less and 
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lees wood yearly till finally there is not enough to tie up. A 
portion of a vineyard very seriously injured and where there is 
not wood enough to tie up is represented on plate 3. This con- 
dition rapidly becomes worse, and soon, usually in two or three 
years after the insect has been present in numbers, there is no 
wood, and the vines are simply a small mass of foliage resting 
on an old stump as represented on plate 4. 

The depredations of this pest are much more serious and 
usually first apparent on light sandy or poor soils, and in particu- 
lar on gravellj' knolls, though we have found the beetles much 
more abundant in rich, low, though not wet hollows. The insects 
seem to thrive under such conditions, and a deficient growth 
should lead to immediate investigation. Vines on rich clay soils 
in our experience are less injured by this pest, due probably to 
their greater resistant powers; and this appears to be the case 
in Ohio. It should be remembered that vineyards on heavy 
clay lands are not exempt from attack and should be closely 
watched and, if necessarjS active measures employed to -keep the 
number of beetles below the danger point. 

The roots also afford a clue to the identity of the depredator. 
The young grubs eat away the small feeding branches, while the 
larger individuals gnaw the bark, particularly from the under- 
side of the larger roots. They frequenUy eat away long strips, 
as represented on plate I, fip:ure i'*, though occasionally a single 
grub may work along a somewhat sinuous path. 

A native species. This serious i)est of the vineyards is not, 
like many of the forms so injurious to agriculturists, an im- 
ported insect. It has long been known to occur in this country 
and its work on wild grapevines was observed before its <lepre- 
dations attracted notice in our vineynr<Ls. This insect may 
develop into a general pest of the grape and perhaps in time 
come to be as well known as the very destructive Colorado 
potato beetle, which is familiar to almost every fanner. It is 
very probable that this grape enemy was able to exist only in 
relatively small numbers on wild vines and hence was rarely 
very injurious. It seems to have developed a great fondness 
for some of our cultivated varieties, and the growing of these 
in large areas has enabled it to increase to an almost unparal- 
leled degree. This may perhaps be cited as one ot \\i^ e,^%^a 
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where the devotion of extensive tracts to one crop has resulted 
after years in a species formerly harmless becoming very 
destructive. 

It is interesting to note in this connection that the insect is 
by no means new to New York State. There are examples of 
the beetles in the private collection of the late J. A. Lintner, 
which were taken in Schenectady in 1880 and on Virginia creeper 
at Albany in 1882, and yet so far as known there is no record 
of the species proving destructive in this section. The writer 
also met with the insect at Albany in considerable numbers on 
Virginia creeper in 1901, and, though he has frequently visited 
vineyards in the vicinity, no signs of the insect were observed. 
It is very possible that the death of vines in early years here 
and there mav have been caused bv this beetle and attributed 
by growers to other agencies, as was the case before I^rofessor 
Webster discovered the identity of the depredator in Ohio. 

Allies. This species belongs to the large family of leaf-eating 
beetles, Jtnown as the Chrysomelidae, a group which comprises 
some of our most destructive insects. To it belongs the notorious 
elm leaf beetle,^ a species which has destroyed thousan<l8 
of magnificient shade trees in the Hudson river valley, and 
mav in a few years become a most serious enemy to elms in other 

ft- 9 ft* 

sections of the State. The two asparagus beetles,^ are well known 
enemies to the grower of this succulent vegetable. The familiar 
yellow and black striped squash bug^ is another ally of this 
destructive grape pest, which is sometimes aided in its deadly 
work by the steely or grapevine flea beetle,* a sj)ecies which has 
causeil great injury in some New York vineyards during recent 
years. A number of other related forms, nearly as injurious as 
those named, could be easily listed. These destructive allies are 
mentioned in this connection simply that the grape grower may 
have some idea of what i^elated species can do; and, while this 
I)ost may not prove so generally injurious as any of these, it 
has already demonstrated its ability to cause much mischief. 
We see no reason at present for thinking that the history of this 

*Galerucclla luteola Miill. 

•Crioceris asparagi Linn, and C. 12-punctata Linn. 

•Diabrotica vittata Fabr. 

'Haltica chalybea Illg. 
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insect in Ohio may not be duplicated in the Chautauqua grape 
belt, and perhaps in other sections of the State where this fruit 
is largely grown. 

Present conditions in Ohio. The destructive work of this serious 
pest has been known in Ohio for some years, Tt was first 
brought to the attention of Professor Webster in 1893. The 
similarity of conditions existing between the Ohio grape belt 
and the Chautauqua r^ion led the entomologist to believe that 
valuable data could be secured by personally investigating the 
present status of the insect in Ohio. This interesting section 
was visited about the middle of September 1902, and much valu- 
able information secured through the kindly cooperation of 
Prof. P. J. Parrott, entomologist of the Ohio Agricultural Experi- 
ment Station, Prof. A. F. Burgess, chief San Jos6 scale inspector, 
and a number of prominent growers. The local knowledge of 
conditions possessed by the two gentlemen named enabled us to 
visit the sections of most importance with very little loss of 
time. Some very precise and significant statements were 
obtained in 1902 from Mr T. S. Clymonts of Cleveland O., who is 
not only a grower but also a dealer and one who undoubtedly has 
as good a general knowledge of local conditions as any one in 
that section. He stated that in the Ohio belt, extending east 
and west of Cleveland, from Painesville to Avon and reaching 
back 5 miles from the lake, there had been a reduction in ship- 
ments of fully two thirds during recent years. In 1894, 2000 
carloads of grapes were shipped from that section. This was 
reduced in 1900 to 900 and in 1901 to 600. Mr Clvmonts esti- 
mated the output for 1902 at not over 500 carloads. 

He stated that this reduction is due to various causes, the 
principal ones being the ravages of the grape root worm, the 
destruction caused by rot, and the prevailing low i)rices. He 
attribute<l fullv one third of the entire reduction to the beetles' 
work and instanced a number of cases where vineyards of con- 
siderable size had been killed by the operations of this i)est. He 
mentioned one vineyard of 00 acres, another of 25 acres, and 
stated that innumerable small pieces had been destroyed by the 
work of this insect, and added that the yield of one 60 acre 
vineyard had been cut from 10-12 carloads to 35-40 tons by its 
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operations. Mr Clymonts's observations led him to think that aB 
a rule the younger vineyards, specially those planted in the last 
10 or 12 years, suffered most, and that the old ones escaped with 
comparatively little harm. The most destructive work observed 
by him had been on sandy soil, or on ridges in other pieces. He 
also stated that vines set in an infested vineyard to fill vacancies 
do not thrive and are usually killed by the insect. A recent com- 
munication, Aug. 27, 1903, states that nothing has developed the 
present year to make it advisable to modify any of the above 
statements. 

Mr J. W. Maxwell of Euclid stated in 1902 that 50j< of the 
vineyards were dead in that section, and that in his opinion a 
large proportion of them died as a result of the operations of this 
insect. His crop of grapes in a large vineyard was reduced 
fully one fourth, the most of which he attributed to this pest. 
He stated that the Wordens and Brightons were killed first, 
while the Concords and Catawbas were not so badly injured. 
He also adds, in a letter dated Aug. 29, 1903, that renewing a 
vineyard with Niagara vines seems to be quite a success, since 
800 roots set two years ago in vacancies all lived and have done 
well. We hope this will continue to be the case, but in the 
writer's opinion these recently set vines have just reached a very 
attractive condition, so far as the beetle is concerned, and he is 
afraid that injury may result in a year or two. 

Mr W. H. Slade of East Cleveland estimated in 190i? that one 
fourth of the vineyards in that section had been destroyed by 
this insect pest, and according to his observations the Wordens 
and Catawbas suffered more than the Concords. The most seri- 
ous damage in his experience was met with on the lighter soil of 
knolls. 

Mr W. W. Dille of Nottingham was of the opinion in 1902 that 
there has been a decrease in recent years of 40^ in the area 
devoted to grapes. He attributed this shrinkage about equally 
to the rot, which had been very prevalent, to the operations of 
the jjrape root worm, and prevailing low ])rices. He stated that 
the insect injuries had been limited mostly to the bluff and to 
vineyards in the near vicinity of the lake shore, those bark and 
just under the bluff escaping with compai-atively little damage. 
He considers the Concord as one of the most resistant varieties. 
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A number of other growers were interviewed in 1902, and some 
disparity of opinion naturally prevailed. It will be seen, how- 
ever, that there are a number of well informed men in that sec- 
tion who attribute very serious injuries to this insect; and, 
while the estimates of some may be excessive, there can be no 
doubt that the pest has caused very serious losses. The season 
of 1902 was unfavorable for observing the work of this pest 
because the repeated rains enabled the vines to sustain much 
greater injury than they would in times when there was less 
moisture. These conditions prevented the making of personal 
observations on the destructiveness of the insect, and most of 
our data relating to this had to be obtained from the evidence 
of others. 

Considerable attention was also given to the various remedial 
measures employed by different growers, and some diversity of 
opinion existed. A number had sprayed their vines with arsenate 
of lead and also with bordeaux mixture. A few were of the 
opinion that spraying with arsenate of lead is a very efficient 
check on the inci^ease of the insect, while others believed that it 
was of comparatively little value. Mr T. S. Clynionts stated that 
spraying with the bordeaux mixture alone affords some pro- 
tection, as the beetles migrate to untreated vines. This subject 
will be discussed more at length under '' Kemedial measures.'' 
Most of the growers agree that thorough cultivation assists the 
vines greatly in resisting the depredations of the grubs. Those 
on whose premises carbon bisulfid was used were not favorably 
impressed with the substance. They state that in any event the 
cost of application is excessive (Considering the prevailing low 
prices for grapes. Considerable injury was caused in certain 
vineyards by carbon bisulfid, and it is very doubtful if this meas- 
ure can be used to advantage. 

Early history. This insect was first brou^Iil lo iioiice in 18G6 
when specimens were sent from Kentucky to Mr B. 1>. Walsh, 
afterward state entomologist of Illinois. This genllenian stated 
at the time that he had taken the Ix^etle in small numbers in 
both north and south Illinois, and later in the same year described 
the species. He also received the insect the following year from 
St Louis and Bluffton Mo., where the adults were said to be 
eating both foliage and fruit. Prof. C. V. Riley, in M% ^\:^t 
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report on the Injurious and Beneficial Insects of Missouri, char- 
acterizes this species as one of the worst foes to the gi'apevine in 
Missouri. This condemnation was based solely on the operations 
of the beetle on the leaves, an injury which is now regarded aB 
of little importance compared with the work on the roots. Pro- 
fessor Riley received specimens from Bunker Hill 111. in 1870, 
and in 1873 Mr G. R. Crotch described the insect^ and gave its 
recorded distribution as the Middle and Southern states. The 
identity of the species described by Mr Crotch and this insect 
was pointed out by I)r Horn in 1892, when he recorded its dis- 
tribution as the " Middle states to Dakota, Florida aad Texas." 
He also states that the insect described by Ix^fevre^ belongs to 
this species. This pest was received from the vicinity of Iowa 
City la. by Prof. H. F. Wickham in 1888, and Professor Riley 
has recorded this form and an allied one^ as injuring grai)e leaves 
at Vineland Ark. 

Nothing further was known regarding this sjiecies till 1893, 
when specimens were sent to Prof. F. M. Webster, then of the 
Ohio Agricultural Experiment Station, who made an exhaustive 
study of the insect and published a detailed account of his inves- 
tigations in 1895. 

Injuries by this insect in the state of Arkansas were recorded 
by Prof. J. T. Stinson in 189G, and in the same year Professor 
Webster notes a decrease in the numbers of the pe:^t in Ohio 
vineyards and attributes it as possibly due to the efficient work 
of two egg parasites and a small mite.'* The following year 
Messrs Webster and Mally reported, as a result of a series of 
experiments, that tobacco dust and kainit were practically in- 
effective against this insect, and two years later these gentlemen 
record the unusual abundance of the pest in Ohio vineyards, and 
stale that serious injuries occurred at Bloomington 111. The 
presence of this beetle in destructive numbers in the Chautauqua 
grape belt was recorded by Prof. M. V. Slingerland in 1900, 
who at that time published a general compiled account of the 
insect. Dr J. B. Smith, in his Catalog of the Insects of New 



*Fidia murina Crotch 
•Fidia lurida Lefevrc 
*Fidi a longipes Melsh 
*Heteropu8 ventricosus Newport 
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Jersey states that this species occurs throughout New Jersey 
on the grape and Virginia creeper or Ampelopsis, and he also 
records it from Staten Island. A brief note published by Dr 
L. O. Howard in 1901 states that the depredations of this insect 
at Bloomington 111. continue unabated and severe damage to 
vineyards is recorded. The writer, in the early spring of 1902, 
published a brief notice of the extent of the injuries in the Chau- 
tauqua grape belt with a summary of the life history of the pest 
and outlined a series of experiments for that year, which are 
reported on in detail in this bulletin together with the results 
obtained in 1903. 

UISSCKIPTION 

The perfect insect is a small, brown, rather robust beetle 
about i inch in length and rather densely covered with short 
grayish white hairs. It may be recognized by aid of plate 1, 
figure 1. 

The egg is about -j^ inch in length with a transverse diameter 
about one fourth as great. Form, nearly cylindrie, tapering 
a trifle at each end. The shell is flexible, and, when a number 
of eggs are crowded in a small space, they may become somewhat 
distorted. The eggs are white when first deposited, but soon 
assume a yellowish cast. On the fourth day a narrow semitrans- 
parent band appears near each end. The eggs of the clusters 
normally have a somewhat concentric aiTangenient, and range 
in number from 1 to 12.^. Several clusters are represented on 
plate 1, figure 3. 

The young larva is creamy white, about y\ inch in length and 
tapers somewhat posteriorly . The head is a i)ale, yellowish 
color with the mouth parts raii^iinj^: from li^ht to drirk brown, 
the sutures and tips of the mandibles having the most color. 
The head is somewhat flattened, bilol)C(I and with the posterior 
angles rounded. The mandibles are distinctly toothed. The 
body is slightly smaller than tho head, convolnied and distinctly 
segmented. Each segment bojirs a transverse row of small 
tubercles, from each of which a lonjj: hair arises. The spiracles, 
or breathing pores, are darker than the ImxIv and nsually \'v^\\i 
yellow. 

The nearly full grown grub resembles the newly hatched 
individuals very much in general form and color. It is then 
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about g inch in length, with a yellowish brown head and the 
mouth parts and adjiicent sutures dart brown or nearly black. 
The body has a greater transverse diameter than the head, is 
distinctly segmented and bears numeroua irregnlar transverse 
rows of auiall setae, which are relatively much shorter than in 
recently batched individuals. The spiracles are well marked and 
range in color from yellowish brown to light brown. The gen- 
eral appearance of the grub is shown on plate 1, figure i. Its 
white color and curled form suggest the common white grub, in 
spite of its much smaller size. 

The pupa ranges in length from about i to j inch and its 
general features are represented on plate 1, figure 6, It may be 
recognized by its white color with a pinkish tint atraut the head, 
thorax and posterior extremity. The head is adorned with a semi- 
circular row of four spines, the middle two l>eing larger and 
nearly erect, the others smaller and more divergent. There is 
a similar row near the anterior margin of the thorax, though 
the curve is not so pronounced as on the head. Just behind this 
latter row there is a cluster of four smaller, nearly erect spines 
placed in pairs, the poBterior being more widely separated. The 
anterior femora is armed at its tip with a stout hook, while above 
and at one side is a single straight, hair-tipfted spine with some- 
times a second one below. The posterior femora is likewise 
armed with a stout hook and with two hair-tipped spines. At 
the posterior extremity, there are two llattened, stout spines pro- 
jecting dorsally. The penultimate seg- 
ment is arnicd with a pair of small, 
median spines with a smaller pair of 
closely placed ones on each side, and on 
the uutepen ultimate there is a median 
cluster of four closely placed, hair- 
tipped spines, the inner two being 
smaller. There is also a lateral spine 
un each side [fig- 1]. The other aez- 

Fla. 1 Port«ri..r ^Kinenl* of , . , :, 

pupa (origiDsi) mentri are each provided with a single 

transverse row of minute, short bristles, aud on the scntellum 
there is a median pair of larger ones. 

This pupa may be known by its general form and coloration, 
and by the peculiar arrangement of the spines at its poaterior 
extremity, as shown in the figure. 



GRAPEVINE ROOT WORM 15 

L.IF£3 HISTORY 

The life history of this insect may be summarized as follows: 
The winter is passed by the nearly full grown grubs in oval 
cells in the soil, and so far as our observations go the great 
majority of them occur from 10 to 12 inches below the surface 
and mostly near or in the subsoil. On the approach of warm 
weather, the grubs work upward, probably early in May in most 
years, and are then mostly within a few inches of the surface 
and usually within 15 to 24 inches of the stem of the grapevine, 
though some, and occasionally large numbers, may be found near 
the middle of the row. Usually very little feeding is done 
in the spring. The transformation to the pupa occurs in normal 
seasons from about June 1 to 20, the adults issuing approxi- 
mately two weeks later or from about June 20 onward. The 
great majority of the beetles appear the last of June or early in 
July, though some do not emerge till the last of the month and 
in rare instances much later. A pupa was met with Aug. 15, 
1902, and the adults have been found in New York vineyards as 
late as September and even in October. The latter are probably 
from belated larvae. The eggs are mostly laid in July and August 
under the loose bark of last year's wood and requii'e a i>eriod of 
about two weeks to hatch. The young grubs make no attempt to 
crawl down but drop, and working under the loose soil make their 
way to the small feeding roots, where under favorable conditions 
they grow rapidly and after increasing considerably in size attack 
the larger roots, eating away long strips of Ibe bnrk [pi. 1, fig. 5]. 
The latter, when a large number of grubs are present, may rest 
simply on a bed of borings. Many of the grubs attain nearly full 
size the latter part of August or early in September. Late in the 
fall the larvae descend to considerable depths, as previously noted, 
construct their oval cells and pass the winter within them. 

Habits of the beetle. The habits of ilie beetle are of special 
interest because it is practicable to collect these insects and thus 
in a large measure prevent egg-laying and consequent damage 
from the grubs. Professor Webster states that the beetles 
normallj begin to appear in northern Ohio about June 20. This 
agrees closely with our observations. The season of 1902 was 
remarkably late, and very few beetles were observed previous to 
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July 2, while in 1903 a few were taken June 19. Their first 
appearance was on light soil, and the insects did not b^in to 
emerge in numbers on heavy land till nearly a week later. Our 
cage experiments [see table on p. 27] show that over 92^ of the 
beetles appeared within two weeks after the first were taken, 
and practically none after July 21. In other words, out 
of 506 bred from under two vines, 477 emerged by July 21. 
The issuing of the insects is undoubtedly considerably modi- 
fied by temperature, as demonstrated by the beetles appearing in 
unusually large numbers on the 26th, which was a bright, warm 
day. The time of appearance and the fact that a large propor- 
tion of the insects 'issue from the ground within two weeks are 
of much importance, if anything is to be done by collecting the 
insects. The beetles appear to emerge and remain on the foliage, 
particularly around buds, several days before they feed to any 
extent. Breeding cage experiments have fixed this period at from 
one to four days. Two beetles which actually emerged under 
observation refused food till the fourth day, and it is very prob- 
able that this period is nearly the normal time between the 
emergence of the beetles and feeding. A considerable number 
may be found before any feeding has taken place, as is evidenced 
by Mr Harden taking 12 from a vine which bore practically no 
marks of their eating. The insects may be found in a field over 
an extended period, which is not surprising in view of the fact 
that a beetle may live over nine weeks, as demonstrated by us 
this year. Some were observed by Mr T. T. Neill Sep. 4, 1902, 
in a vineyard at Fredonia, and Mr F. A. Morehouse states that 
he met with individuals in October 1902. 

Oviposition does not occur till some days after the appear- 
ance of the perfect insects, and according to breeding cage obser- 
vations this period may range from 10 to 17 days. Our breeding 
cage experiments also indicate that the insect may feed from 
6 to 13 days before eggs are deposited. This period was carefully 
ascertained by isolating a series of males and females and pro- 
viding them with as nearly natural conditions as possible. Both 
of these periods are much longer than normal, since eggs were 
found by Mr Bai'den in the Northrop vineyard July 9, 1902, 
where beetles were present in very small numbers on the 2d. 
This allows a maximum of only seven days between the appear- 
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ance of the earliest insects and the laying of eggs; and, if, as 
can hardly be questioned, the insects remain without taking food 
for two or three days, then the time of feeding before the deposi- 
tion of eggs can hardly exceed an equal period. The lirst beetles 
were observed in 1903 on June 19, and a few contained nearly 
developed ^gs July 2, at which time it was very warm and there 
were many pairing, and eggs were deposited a day or two later, 
making about two weeks between the appearance of the fii'St 
beetles and the deposition of eggs. This period is a little longer 
than was the case in 1902, but even then does not equal our breed- 
ing cage records. This matter is of considerable importance 
because it shows how quickly collecting must be done or poisons 
must act in order to prevent the deposition of many eggs. 

The feeding of the beetles occurs almost entirely on the upper 
surface of the leaves and, as described by Professor Webster, 
** is done by gathering a quantity of the substance of the leaf in 
the mandibles and jerking the head upwards, after which the 
body is moved a step forward and another mouthful of food 
secured as before. After securing a few mouthfuls in this way, 
they move to another place and begin again, thus eating out 
numerous chain like rows of silk net -' as shown on plates 5 and 
6. " The insects usually eat only to the lower epidermis on 
foliage having a velvety undersurface, but on others they eat 
entirely through the leaf.'' The beetles are shy and retiring by 
nature and feed largely in sheltered places or among the grow- 
ing tips, both difficult places to hit with a spray. A favorite 
retreat of the insects is among the tendrils clin<;iiig to the top 
wire. Many of those feeding on the leaves are easily frightened, 
and when alarmed usually fold up their legs and fall to 
the ground, where they remain quiet till all danger appears to 
have passed. They can spring I'eadily either with the legs or 
when inverted by suddenly opening the wing covers and pro- 
jecting themselves from the hand or other support. The beetles 
on the canes, however, are not so easily (listurbed. They can 
frequently be picked from the vine, and it requires rej)eated 
jarring to dislodge all. This is of considerable importance when 
collecting beetles with any machine, and the persistence with 
which some hang to the wood is an objection to this method of 
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controlling the insect. They are, however, much more easily 
jarred from the vines on warm days. 

The tendency of this species to remain in a locality for a time, 
at least, is well shown in a certain vineyard at Ripley. It had 
suffered very severely in earlier years from the depredations of 
this pest and a portion of it was uprooted in the spring of 1902. 
A small area was allowed to remain in the hope that it could be 
brought back to a normal condition. A few rows next to the 
uprooted area were fed on to a very great extent by the beetles, 
which had evidently emerged from the adjacent soil and made 
their way to the nearest vines, where they were content to remain 
and feed. The extensive injury inflicted on these vines is well 
illustrated on plate 5, which shows how badly many of the leaves 
were riddled. A curious fact in connection with the abundance 
of the beetles on these small vines is that few or no eggs 
could be found, probably due to the small amount of wood. 
Observations have shown that while there is undoubtedly a con- 
nection between the amount of feeding and the number of eggs 
laid, such is not necessarily true of the feeding and the number 
of ^gs or grubs on particular vines. This is a matter of some im- 
portance because many growers are inclined to estimate the num- 
ber of grubs at the roots by the amount of feeding on the foliage, 
whereas it frequently occurs that more grubs are found under 
vines with foliage but little eaten than under those which bear 
evidence of excessive feeding. This tendency of the insects to 
remain in a locality for a time is favorable to local control, since 
it gives an opportunity to destroy them by collecting before there 
is much dispersion. Such opportunities should be embraced 
promptly, because it is well known that at times the beetles 
fly to a considerable extent. Mr Schonfeldt has called the 
writer's attention to an instance where nunil)ers of the insects 
suddenly appeared on some vines close to his house. They were 
so numerous that the rattling as they struck the foliage attracted 
the notice of !Mrs Schonfeldt, who called her husband's attention 
to the sound. The day was warm, and consequently the beetles 
flew rapidly. As a rule, we believe, dispersion occurs more by a 
wandering individual flight than by movements in swarms. There 
is a marked tendency among the beetles to desert unthrifty vines, 
probably because of the poor shelter they ofler, and to attack the 
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more vigorous, thrifty vineyards. It may be that a slight over- 
crowding, as in the case of some other insects, impels the beetles 
to flight. This means that poor vines are relatively safe, while 
the better ones are liable to injury and are consequently the 
places where it is most important to control the insect. These 
inflying beetles will lay eggs if conditions are favorable, and the 
earlier they appear the more eggs will be deposited. 

Eggs. The eggs of this insect are deposited almost entirely 
under the loose bark of last year's wood, many being found 
as high as the top wire. Professor Webster states that over 
700 have been taken from a single vine, and from a section 16 
inches in length and an inch in diameter he took 225 eggs. 
Once he found a few eggs pushed down between the earth and 
the base of the vine, but we have failed to find eggs in any such 
position. Beetles in confinement deposited eggs in crevices and 
cavities of the wood and even on leaves. Eggs were found in the 
field in 1902 as early as July 9, and oviposition was still in prog- 
ress Aug. 15, and, though beetles wei'e less abundant than three 
weeks before, it was still easy to find individuals which con- 
tained fully developed eggs. The first deposited in 1903 were 
found about July 3, and in our indoor breeding cages oviposition 
continued till into September. Experiments were planned, both 
this year and last, to determine the duration of the |>eriod of 
oviposition, the time when the eggs were laid and the total num-» 
ber deposited by females. A number of pairs of beetles were 
isolated and provided daily with fresh food. The work in 1902 
demonstrated that a number of beetles might continue to deposit 
eggs for a period of over 40 days, and certain individuals from 
seven to 13 days. These records gave totals of 187, 141 and 106 
^gs for individuals. This was interesting, but it wns felt that 
the limit had not been reached, and consequently the studies were 
conducted on a more extended scale this year, and the results 
more than justified the labor, as will be seen by the appended 
table. 
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An examination of the above record shows that one female 
taken Jnly 2 began laying eggs July 4 and from then to the 13th 
deposited from 20 to 30 daily, and from the latter day onward 
the eggs were laid usually at intervals of one to several days, 
the periods of deposition being interspersed by intervals of feed- 
ing. There seems to be a very direct connection between the 
amount eaten and the number of eggs laid, which would be ex- 
pected when it is remembered that a single female lived upward 
of two months and during that time deposited the enormous 
number of 902 eggs. This record is a striking testimony to the 
care bestowed on the insects by Mr Walker, who had charge of 
the breeding cage work. Analysis shows that 257, or over one 
fourth of the total number, were laid during the first 10 days, 
and 416, or nearly one half of the total number, in the first three 
weeks. This record is undoubtedly exceptional and probably 
approaches the maximum capacity of the insect, particularly in 
the field. It will be seen, however, that one other female de- 
posited 342 and another 156 eggs, while averages of beetles kept 
in certain stock jars ranged from 141 to 192 and 488 to each 
female, and an average based on the entire record gives nearly 175 
for each female. This indicates that our highest record, 902, may 
not be so very exceptional. A study of the entire number of 
eggs is not without interest, as it shows when the greatest num- 
ber are deposited and consequently the time when the beetles 
should be destroyed in order to obtain the maximum benefit. 
A summarized table is given below. 
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It will be seen from an exaniiimtion of this that r>07ij e^-gs were 
deposited by all of the different beetles in the various jars be- 
tween July 4 and 18 i or the first two weeks) mwkuv^ \v \viV»\ <^1 
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45j< of the entire number, and that only 3175 were deposited be- 
tween July 19 and 31 (or the following 12 days). Il will also 
be observed that 8248 eggs were deposited by all the beetles during 
the month of July, and this amounts to over 73^ of the entire 
number produced by the beetles under observation. In other 
words, a very large per cent of the eggs are deposited under 
normal conditions during the first two weeks after the beetles 
begin to lay, or during the first three or three and one half weeks 
of their existence. There is then a decided drop during the next 
1.0 or 12 days, and a much greater falling off in the following 
weeks. This record probably represents very closely indeed what 
actually occurs in the field and emphasizes the necessity of de- 
stroying the insects early in their career, though it will be ob- 
served that considerable protection results even if the pests are 
not killed till three or four weeks after they appear above ground. 

The beetles which made the records both this year and last 
were confined in jelly tumblers or fruit jars and were daily sup- 
plied with small pieces of cane and fresh leaves. Careful records 
were kept of all insects taken from the individual tumblers as 
well as the large breeding jars, and, while the conditions were by 
no means normal, it is manifest that valuable results were ob- 
tained. In nature, it is probable that natural causes would 
result in the death of many individuals early in their career, and 
the same is true in the breeding jars, though deaths in the latter 
are usually the result of confinement and unnatural conditions. 
One to a certain extent offsets the other, and the above records 
may be considered as giving a fair idea of what actually occurs 
in the field. 

Our observations on eggs laid in breeding jars showed that 
they are deposited in masses of from 1 to 125, the latter being 
the largest number observed in one cluster. A normal egg mass 
measures about | inch in length and less than one half that 
in breadth. The somewhat concentric arrangement of the eggs 
is shown on plate 1, figure 3. The rows of ^gs often over- 
lap each other like shingles, and in the center of the mass there 
is frequently an appearance of two or three layers. The egg 
clusters are sometimes deposited so that two thirds of the 
branch is encircled, and in each case the whole mass is covered 
with a sticky substance, which glues each egg to the other in 
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such a manner that the whole may be easily detached from the 
vine, as is often the case when a strong wind is blowing. 

The duration of the egg stage was determined by repeated 
observations both last year and this as from 9 to 12 days, about 
one day being required for an entire mass of eggs to develop after 
hatching commenced. We were also able to verify Professor 
Webster's observation on the appearance of a narrow feemitrans- 
parent band or line near each end of the egg four days after 
oviposition. Small numbers of empty egg shells, indicating that 
hatching had begun, were found in Mr G. L. Hough's vineyard 
July 24, 1902; and it is very probable that in Mr Clyde Dean's 
vineyard at Portland, where conditions are about a week earlier, 
young grubs had appeared some time before. 

Habits of the grubs or larvae. The young larvae, after they 
hatch from the eggs, drop to the ground, as observed by Professor 
Webster and corroborated in our own experience. There seems 
to be very little or no attempt on the part of these tiny creatures 
to crawl down the stalk. A recently hatched grub is such a small 
creature that it rapidly makes its way into any crevice or crack, 
and when it drops on loose earth soon disappears from sight. 
Earlier writers have recommended the covering of the roots of 
grapevines as deeply as practicable at the time the young hatch, 
so as to present more ob^acles to the grubs when making their 
way to the roots. This suggested to the writer some experi- 
ments to determine the burrowing and traveling powers of these 
little creatures. One small grub was placed on a piece of paper 
at 9.27 in the morning and its wanderings carefully traced with 
a pencil till 4.43 in the afternoon. The little creature traveled 
almost continuously during that entire period and showed a de- 
cided tendency to turn to the left. It covered the relatively enor- 
mous distance of over 47 feet in seven hours, or an average of 
about 2 yards an hour. The grub was placed in a dry vial, and 
under such unfavorable conditions lived about three davs. This 

• ■ 

would seem to indicate that the little croatiiros can make their 
way over many obstacles if not confronted by very unfavorable 
conditions. 

Some tests were also planned to ascertain the burrowing 
powers of these little grubs. A glass tube 17 inches long and 
i inch in diameter was bent so that 4 inches were vertical. 
It wafl then Ailed with loosely packed earlYi, aii^ oxi Sx^^j 'a^ ^S^ 
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recently hatched grubs were placed on the surface of the soil 
in the 4 inch vertical portion. One grub had made its way 
through the entire mass of soil by July 31, another by Aug. 1, 
and 11 others by the 3d, making a total of 13 which had traveled 
the whole length of this tube in a period of four days. 

Another J inch tube, 10 inches long with 3J inches vertical and 
6^ inches of its length horizontal was similarly packed and 13 
grubs placed on the surface of the soil July 29. Four of these 
had made their way throughout the entire length of the tube by 
Aug. 3. Another tube 12 inches long, i inch in diameter, with 
2^ inches of its length vertical and the remainder horizontal was 
filled with tightly packed soil and a number of grubs placed in 
it Aug. 1. On the 7th pne grub had made its way through 7^ 
inches of this tightly packed material. It would seem from the 
above experiments that, while a great many grubs undoubtedly 
perish in making their way from the vine to the succulent roots 
on which they feed, they are capable of overcoming great 
obstacles, and the facts ascertained above at least raise a ques- 
tion as to the advisability of attempting to interpose barriers 
between the grub and the roots on which it feeds. 

The young larvae or grubs are undoubtedly able to exist for 
some time without food. They soon make their way when pos- 
sible to the young feeding roots, where they may sometimes be 
found in conaiderable numbers. The writer, in the middle of 
August 1902, succeeded in finding eight of these little creatures 
under a small bunch of feeding roots. They were less than one 
quarter grown, and under larger roots near them several others 
were found which were about half grown. Aug. 18. 1908. (luarter 
and nearly full grown grubs were found in some Westfield vine- 
yards. The occurrence of few half grown larvae and of con- 
siderable numbers of nearly full grown individuals the middle of 
September 1902 indicates that these creatures develop very 
rapidly after they have found suitable roots on which to feed. 
The finding of a small grub scarcely -^^g inch long July 2 shows 
that some do not attain their full growth in the fall, since this 
individual could not have hatched from an epg laid in 1902, as 
the beetles had hardly begun to appear, and that such individuals 
must feed to some extent in the spring. It seems probable that 
these v^ry small grubs i)roduce the later emerging beetles and are 



GRAPEVINB ROOT WORM 25 

therefore responsible to a limited degree for the very extended 
period during which adults are found abroad. Most of the grubs 
complete or nearly complete their growth in the early fall, and on 
the approach of cold weather descend deeper in the earth. Pro- 
fessor Webster records finding the grubs a foot below the surface 
in the spring, and our own observations indicate that they descend 
nearly to that depth, where they pass the winter in small oval 
cells. Their ascent in the spring occurs after the appearance of 
warm weather and probably some time in early May. Experi- 
ments in 1!M)3 with grubs collected the latter part of April 
demonstrated the ability of full grown and apparently half grown 
larvae to complete their transformations with no more nourish- 
ment than is found in ordinary garden soil in which there are no 
grape roots. Those about <iuarter grown were not able to sur- 
vi\^ the test. On the other hand, some nearly full grown individ- 
uals were observed last spring feeding on the roots to a slight 
extent in our bi-eeding cage. 

Pnpa. Professor Webster reK^ords the finding of a very few 
pupae as early as the first week in June, and Mr Baiden states 
that in 1902 he observed the first pupae at Ripley June 7, though 
Mr Hough is of the opinion that the larvae began to transform 
as early as June 4. The great majority of the insects had trans- 
formed to this stage by June 23. The present season was con- 
siderably more advanced than that of last year, and 00^ of the 
insects were in the pupal staj2:e May 29, 1903, on light sandy loam. 
The cells are almost entirely within 2 or 3 inches of the surface 
and usually within 2 or 3 feet of the base of the vine. 

The duration of the puj»a stage has been stated by earlier 
writers as about a fortnight and actual observations with breed- 
ing cage material have enabh^d us to determine this period as 
from 13 to 14 davs. These observations were made in the office, 
where temperature condilions were uniform and rather high, 
and it would not be snrjirisinj; if this |)oriod was materially 
extended out of doors in nnnsnallv cool wc^atlior. 

The oval cells occupied by the larvae can be broken repeatedly, 
and the grubs will make others, but such is not true of the pupaa 
The insects are so delicate in the latter stage that the writer has 
experienced great difficulty in transmitting them through the 
mails, even with most careful packing. This is shown by the fact 
that out of 58 mailed to Albanv onlv 15 ^rr'w^d ^\\n^\ ^ ww\s^^ 
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were carefully packed in their cells or laid on moist cotton, 
otherwise the fatalities would have been much higher. Cage 
experiments in the field show that from 50^ to 75j^ or even a 
larger proportion may be destroyed by timely cultivation [see 
p. 27]. These facts have a very important bearing on remedial 
measures, as will be pointed out under that head. 

BXPBRIMKlfTAL WORK IN 1908 

This is a very convenient heading under which to gi'oup a num- 
ber of records of work carried on under similar conditions, 
yielding data which can be readily tabulated and which should 
be discussed under various headings. This work was conducted 
in the vineyard of Mr D. K. Falvay of Westfleld, who contributed 
not a little to its success. 

Eight large, thrifty Concord vines of as nearly uniform size 
and conditions as could be determined by examination were care- 
fully covered by wire cages [pi. 7, 8] so arranged that no insects 
such as Fidia could escape, nor could any enter from outside. 
The cages were numbered respectively from one to five, running 
from east to west. Numbers 1, 2 and 5 contained two vines each 
and numbers 3 and 4 but a single vine. Number 1 was a check 
cage, which was watched carefully for the purpose of comparing 
with conditions obtaining in other cages. Number 2 included 
two Concord vines around which the soil had been carefully hoed 
at the time the majority of the insects were in the pupal stage. 
The work was not more thorough than could have been done by a 
horse and cultivator. The vine in number 3 was sprayed with 
arsenate of lead, 1 pound to 50 gallons of water. The first appli- 
cation was made June 19 and the second June 27. The work was 
done by Mr Barden, who used a small hand atomizer and took 
special pains in each instance to cover every portion of the foliage 
so far as was possible. The vine in number 4 was sprayed with 
a poisoned bordeaux mixture, 6. pounds of copper sulfate, 6 
pounds of lime and i pound of paris gi*een being used to 40 
gallons of water. The spraying was done by the same person and 
in the same manner as in the case of cage 3. The vines in number 
5 were reserved for the purpose of determining exactly when the 
beetles appear above ground, and it was visited at intervals of 
a few days to a week or thereabout and the beetles removed till 
practically all had emerged. The tabulated record is as follows* 
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It will be seen, on comparison between the cage in which 
cultivation occurred and the number of beetles observed in cages 
1, 3, 4 and 5, that a large proportion of the insects must have 
been destroyed by this means. In all probability over 50j< and 
possibly 75^ or even more, were killed by cultivation, because we 
find that on July 1 there were 141 beetles in cage 1, and in cages 
3 and 4, which should be added together jis each contains but 
a vine, there were 162, while in cage 5 we had obtained at that 
time nearly 400 insects. In cages 3 and 4, it will be observed 
that there were 72 and 90 beetles respectively living July 1, 12 
days after the first application of poison. One dead insect waa 
found in cage 3 and five wing cases, representing three individ- 
uals, and another hanging in cage 4. The conditions, however, 
in these two cages, as compared with the others at the same time, 
were so similar that we could not be certain that the relatively 
few insects found dead had been killed by poison, and the same 
was true on July 6, 14 and subsequent dates. A study of the 
record of captures in cage 5 showed that a very large proportion, 
92j^, of the beetles appeared above ground within two weeks after 
the first insects were observed abroad. In other words, we bred 
from the soil about two vines 511 beetles, 477 appearing in the 
first two weeks. 

The experimental vineyard,^ which was selected only after 
extensive examinations in different vineyards in the Chautauqua 
grape belt, appeared to be a place where the insects were rather 
abundant and yet had not caused very serious injury unless it 
was in the immediate vicinity of the cages. The plot selected 

* The cultivation of this vineyard is of interest, and data relating thereto, 
kindly placed at my disposal by Mr Falvay, is as follows: A p. 28 the vinej'ard 
was gang-plowed, and was horse-hoed the 30th; May 4 it was hoed by hand; 
May 7 harrowed with a spring-tooth harrow; May 11. 350 pounds of kainit to 
an^acre^applied; May 14,* one furrow on each side of the row was turned toward 
thejvines; "Mayi22,*the space between the furrows was cultivated; June 5,* horse- 
hoed for^Fidia, following with the cultivator; June 16, cultivated for Fidia. 
Each process required about a day, and the cost for 5 acres was placed at $27. 
The additional cultivation (*) for Fidia amounted to $8.50. The vineyard 
since Aug. 1, in addition to that given above, has been gang-plowed, harrowed 
with a spring-tooth harrow and cultivated, each operation twice in a row and 
one after the other and followed by cultivation vnth an acme harrow. The 
vineyard is showing the effects of good treatment imd has develojwd a very satis- 
factorj' amount of wood in spite of previous root wonn injury. 
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wfts the portion just south of Mr Falvay's packing house, extend- 
ing over a gravelly knoll into a loamy hollow. The region next 
to the packing house contained comparatively few insects, which 
was probably due in considerable measure to a neighbor's chickens 
working in that section. The first 24 rows south of the packing 
house were reserved largely for demonstrating the effectiveness of 
collecting, and no cultivation for the destruction of pupae was 
allowed on its six southern rows and also on the next six rows of 
the adjacent plot. The next plot of 13 rows was sprayed with 
arsenate of lead, 5 pounds to 50 gallons of water. The applica- 
tion was made July 26 and special pains were taken to cover the 
vines as thoroughly as possible. The 11 rows south of the 
arsenate of lead plot were sprayed the same day and in the same 
manner with poisoned bordeaux mixture, 6 pounds of copi)er sul- 
fate, 6 pounds of lime and J pound of paris green being used to 40 
gallons of water. The next two rows were not sprayed, but were 
left as checks, and the following 11, namely those just north of 
the cage except one, were sprayed with an arsenate of lead mix- 
ture as described above. The spraying with poisoned bordeaux 
was thorough, though not quite so carefully done as in the case 
of the arsenate of lead. At the time the application was made 
there was a considerable evidence of foeding in the section next 
the cages and also in that sprayed with the poisoned bordeaux 
mixture. The row just north of the cage and that on which the 
cages stood received no poison. 

Insects taken by the beetle catcher. The operation of the beetle 
catcher over 5 acres resulted not only in capturing a large num- 
ber of Fidias but also in taking a number of other sj^cies. The 
list is of interest because it indicates in a measure the excellent 
cultivation and care which this vineyard has received. It will be 
observed that no species appeared in any numbers compared with 
those of Fidia, which fact alone is of considerable value in in- 
dicating the care and clean culture given the vineyard. A few 
caterpillars and other soft bodied larvae were taken but in 
relatively no larger numbers, and no attempt wa^ made to count 
them. The list follows, and it will be seen that the number taken 
of any species is so small that practically all may be neglected, 
as regards either beneficial or injurious powers. 
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NUMBER OP VARIOUS INSECTS TAKEN IN BEETLE CATCHER 

COLEOPTERA 1 6 Ilaltica chalybea lU., steely flea 

1 Calathus gregarius Say, July 7, 14, 26 i beetle, June 26, July 14 

1 Bradycellus rupestris Say, June 26 | 1 Crepidodera helxincs Linn., June 26 

2 Megilla maculata Dc(?., spotted lady 1 Doryphora clivncollis Kirhy, June 26 
bug, July 7 I 4 Systena taeniata Say, pale striped 

lCoccmellaa-notatai76«^, nine spotted | Aea beetle, June 26 

lady bug, June 26, July 7 1 Notoxus monodon Fab., June 26 

1 Chilocorus bivulnerus Muls., twice 20 Otiorhynchus ovatus Linn., ovate 
stabbed lady bug, June 26 ' si^ou^ beetle, June 26 

10 Brachyacantha ursina Fabr., June ! 1 Phytonomus punctatus Fah., punc- 
26 July 7 tured clover leaf weevil, July 1 

2 T^ebrioides corticalis MeUh., June ; ^ Conotrachelus nenuphar Hbst,, plum 
26 curculio, June 26 

1 Melanotus communis GyU., June 26 ! ^ Hylobius pales Hbst., Pales weevil, 



July 7 

HEMIFFERA 

Canthophorus cinctus Beau v., July 



2 Asa hes baridius Say, June 26 

2 P3nropyga nigricans Say, June 26, 

July 7 

1 Telephorus carolinus Fab., June 26 ' 14 

1 Hydnocera sp., June 26 ' 1 Euschistus tristigmus Say, July 1 

1 Macrodactylus subspinosus i^ob., rose i 1 Nezara hilaris Say, July 1, 7 

beetle, June 26 I 8 Lygus pratensis Linn., tarnished 

1 Pelidnota punctata Linn., spotted ! plant bug, July 14 

grapevine beetle, July 1,14 ! 1 Thamnotettix clitellaria Say, June 26 

1 Xylotrechus colonus Fab., July 1 i Observations showed that the red- 

1 Euderces picipes Fab., July 14 | headed flea beetle, Systena fron- 

1 Eupogonius tomentosus Hcdd., June | talis Fab., was somewhat abundant 

26 ! in Sheridan vineyards July 21 and 

1 Doryphora 10-lineata Say, July 14 | relatively much more so than in and 

1 Disonycha xanthomelaena Dalm., . about Wcstfield, where most of our 

June 26 experimental work was done. 

Food plants. This beetle has a comparatively restricted food 
habit. It was early observed by Mr Walsh on grapevines, and 
the late Professor Riley recorded its feeding on the Americaii 
redbiid, Cercis canadensis. It is also known to feed 
on the native Virginia creeper, Ampelopsis quinque- 
folia. 

Varieties affected. The CJoncord, as is well known, is almost 
universally grown in the Chautauqua region, and consequently is 
one that has suffered to the greatest extent from injuries by this 
pest, though our observations convince us that the ^Magara is 
even more liable to injury, and in the cases we have seen the 
difference was quite marked. Referring to Ohio reports, it will 
be seen that Mr Maxwell states that Wordens and Brightons were 
killed first, while Concords and Catawbas were not so badly in- 
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jured, and in a later report he states that renewing a vineyard 
with Niagara vines seems to be quite a success. This latter point, 
we think, needs further demonstration. On the other hand it 
will be observed that Mr Slade considers that the Wordens and 
Catawbas suffer more than the Concords. The relative liability 
of different varieties to injury is probably influenced to a con- 
siderable extent by location and character of the soil, specially 
the latter, and it is therefoi'e not surprising to meet with some 
discrepancies as to the relative amount of injury they suffer. 
Extended observations jind probably careful experiments are 
necessary before authoritative conclusions can be reached. 

GRAPE BERRT MOTH 

(Polychrosis botrana Schiff . ) 
This species is present in more or less numbers in most vine- 
yards, and as it was met with in the course of our experimen- 
tal work on Fidia, and since this latter gave some valuable 
results on methods of controlling this fruit pest, a brief notice 
of it is included. This species is specially destru(*tive in the 
vicinity of forests or in vineyards near which bushes of various 
kinds, particularly sumac, are allowed to grow. It is t>elieved to 
have two generations in this country, the larvae of the first feed- 
ing on the blossoms and those of the second in the fruit. There is 
possibly a third brood. It is gratifying to state that we have 
obtained excellent results in controlling this pest with arsenate 
of lead and also the poisoned Bordeaux mixture. The spraying, 
done shortly after blossoming and while the fruit was not larger 
than a small pea, was primarily for the purpose of killing Fidias; 
but investigation this fall shows that it was much more effective 
in destroying young of the grapeberry moth, siuc(^ tln^re is cer- 
tainly 50^{ less damage to fruit on sprayed than on unsprayed 
rows, even when the two are side by sid(\ The difference was so 
marked that it was easily observed, and in walking between the 
treated and untreated areas, it was not hard to find infested 
clusters on the one side while <m the other they were much less 
abundant. It was also observed that not only was this insect 
checked by spraying but the foliage was benefited by the treat- 
ment, having a better color and remaining on the vines a longer 
time. 

Oup experiments were in Mr D. K. Falvay's vineyard, and he 
informB us that last year a section of six or »ev«ii to^^ va. ^\a 
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vineyard next to a lot of sumac and other bushes, was so badly 
infested by this worm, that no attempt was made to pick it. The 
wild growth was cut away last winter and burned, and the fruit 
on these rows was no more infested this year than that of any 
other section of the vineyard. 

We thei*efore advise clean culture, specially the destruction of 
bordering hedges and adjacent miscellaneous forest gi*owths and 
the burning of debris in a vineyard, in order to lessen shelters 
where the insect may pass the winter. It is advisable to locate 
vineyards when possible at some distance from woods, and where- 
ever they are infested to any extent by this p(*st, spray with an 
arsenical at least once after blossoming. 

NATVKAL KNBBtJBS 

This serious grapevine pest is subject to attack by several 
natural enemies. Two interesting species of egg parasites, bear- 
ing the scientific names Fidiobia flavipes Ashm. and 
Brachystijcha fidiae Ashm., were bred from eggs of 
this insect by Professor Webster in 1894, and in 1896 he ex- 
pressed the belief that a marked decrease in numbers of the 
Fidia was possibly due to the work of these parasites. Pro- 
fessor Webster also observed a small brown aut, L a s i u s 
brunneus var. a 1 i e n u s , feeding on the eggs, and a 
small mite, provisionally identified for Professor Webster by Dp 
George Marx, as Tyroglyphus phyUoxerae P. &R., 
extracting the contents of several eggs in succession, and also 
a smaller mite resembling Hoplophora arctata Riley. 
Another mite, Heteropus ventricosus Newport, was 
met with by Professor Webster in 1890 who credits it with being 
quite destructive to the eggs of this pest. One of these small 
mites, probably a species of Tyroglyphus, was observed in our 
breeding cages feeding oi; the pupae, one being almost entirely 
destroyed. 

Several predaccous insects were found by us during field 
work, specially when digging for larvae in the early spring. The 
grubs of some carabid beetle were observed to be about two 
thirds as numerous as those of Fidia during the last of April, 
and it is very probable that they prey on this species. We 
were unable to bring any of the carabids to maturity. A small 
beetle, Staph y linns vulpinus Nordm., was associated 
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with Fidia grubs and possibly preys on them. The larva of an 
aphis lion, Chrysopa species, was observed by the writer investi- 
gating nnder loose bark where eggs were present, and it is not 
at all improbable that these insects destroy many. 

RBMEDIAL MKASURKS 

It was felt when this study was undertaken that there was a 
lack of definite knowledge regarding methods of controlling this 
insect and it was accordingly planned to make a thorough test 
of those advised as well as to experiment in other directions. 
Some of these investigations gave results which appear to have a 
positive value, while others only proved certain measures com- 
paratively useless. 

Destroying the pupae. There is no doubt as t6 the benefits of 
cultivating vineyards for the purpose of destroying the pupae, 
if the operations are proj)erly carried out. In the first place, 
plan to have a moderately high ridge of firm earth about the base 
of the vines the latter part of May, so that the grubs will come 
well above the roots before transforming to the pupal or " turtle " 
stage. Then adjust operations so that horse-hoeing away from 
the vines will come early in June, thus avoiding special cultiva- 
tion for the purpose of destroying the insects. It may be found, 
however, that some adjustment of the cultivator, so that it will 
work a little deeper, or a little extra care in keeping the im- 
plement close to the vine, will materially increase the efficiency 
of this operation. In 1902 our attention was called in the early 
part of June to a vineyard where there were from 50 to 60 grubs 
about many of the vines, while repeated search the latter part of 
the same month failed to discover more Ihan tliree or four pupae 
under a vine and in many cases not a speeiineu. In the interval 
this vineyard had been carefully cultivated for the purpose of 
destroying the pupae, and we are of the opinion that this prac- 
tice was largely responsible for the scarcity of the insects. This is 
further substantiated by our cage experiments in 1903 [see p. 27] 
which show that from 50j^ to 75;?^ or more of the pupae can be killed 
by cultivation no more thorough than that given by horse im- 
plements. These data lead us to believe that much can be ao- 
complished by planning cultural operations so that the vineyard 
will be horse-hoed at the time when the majority of the insects 
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are in the pupal or " turtle " stage. This operation may well I 
deferred till some of the more advanced insects begin to brown 
little or even till a very few have changed to beetles, and i1 
efficiency can be further enhanced by repeating the cultivatioi 
with a spring-toothed harrow, about a week or 10 days after i 
|! ■ order to catch some of the later transforming individuals. Thei 

may be a difference of a week or more in the development of tl 
insects in a vineyard, and this means that each grower shouJ 
know the pupa and watch for its appearance. This variation 
due largely to the character of the soils, as some warm up muc 
more rapidly than others, and the final changes to beetles occi 
correspondingly quick. 

Collecting beetles. This method of controlling the grapevii 
root worm did not promise much when it was first attempted 
Professor Webster had either not considered it worth tryin 
or had found it of comparatively little value, and Dr Marlatt di 
not even mention it in his recommendations. l*rofessor Slinge 
land made the guarded statement in 1902 that it may be pra 
ticable in some cases to jar the beetles into a collecting apparatu 
but he apparently had little faith in the plan, except when tl 
insects could be jarred to the ground where they would be eate 
by chickens. 

Mr J. J. Barden, working under the writer's directions in 190! 
found that, even with a plain cloth-covered frame several fei 
square and with a small slit in one side, so that it could be slippe 
under a vine, large numbers of the insects could be collected 
With this crude apparatus he was able to capture a quart c 
beetles in about two hours. This indicated that much bettc 
results could be secured with a more elaborate apparatus; an 
with the aid of Mr G. L. Hough he constructed a modified fon 
of the Curculio catcher, which is represented on plate 9. Th 
machine is 6 feet long and 3 feet wide at the top, with verticf 
ends and the sides sloping to a trough about 3x3x72 inchei 
A central slit about 3 inches wide was cut in the side opposit 
the handles and the whole mounted on a two wheeled fram< 
The long trough is subdivided by a few transverse partitioni 
and these spaces are partly tilled with kerosene and watei 
The sides, ends and trough are constructed of galvanized iro 
and strengthened wilh iron straps as shown in the figure. Th 
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wheels axe from a toy cart and the handles and frame are home- 
made. The method of operation is singly to wheel the machine 
between the rows, and then, elevating the handles, to slip the 
farther side under the wire, and the trunk of the vine entering 
the slit permits the placing of the machine directly under the 
vine. It then remains for the operator to jar the insects off. Mr 
Barden found that.it required several shakings to dislodge all 
the beetles. In one case he succeeded in catching 64 by jarring 
a vine once. It was found advantageous to have three machines 
operating together and placed simultaneously under adjacent 
vines. This arrangement facilitated the work very greatly and 
reduced to a minimum the beetles jarred from vines before a ma- 
chine could be placed under them. 

This method appealed so strongly to Mr Hough, who by the 
way is a very practical business man, that he used it daily fop 
a time on certain badly infested vines, and found that, in the 
case of the third jarring, he did not get over three or four 
beetles to a vine, whereas at the first operation 40 to 50 were 
secured and 15 or 20 at the second jarring. An examination 
in this vineyard July 24 showed that the beetles were not nearly 
BO abundant as two weeks before, largely due to four collectings 
in two weeks. The Hough beetle catcher was further tested in 
1903, with the result that 1343 beetles were taken June 26 from 
approximately 110 vines, or an average of over 12 to a vine. The 
principal difl&culty with this device is the relatively large amount 
of time consumed in placing it under a vine and inaking the 
necessary jarrings. 

Collecting beetles, if rapidly done, appeared to be a feasible 
method of checking this pest and our plans contemplated a rigid 
test of its possibilities in 1903. Mr F. A. ^lorehouse of Ripley 
designed an improved form of catcher, the essential idea of which 
is continual motion and jarring. We arranged to have one built 
and thoroughly tested, believing the situation justi(ie<l the experi- 
ment, and the results have been most gnitif\ing. This 
machine, illustrated on plates 10, 11. 12, is esseiilially a 
pair of troughs on wheels and is drawn through the vine- 
yard astride the row. The troughs are connected over the vine 
by bracing arms and wires (placed high enough to clear all 
posts) and are hung by i inch iron rods, which permit the side 



8G NEW YORK STAQ'B MUSEUM 

springs to push the troughs under the vines so that their inner 
edges are close to the stems or posts as the case may be. The 
outer slope of each trough is a 3 foot strip of oilcloth stretched 
over a frame, while the inner is a 10 inch rubber belt 11 feet long. 
These sloping sides guide the insects so that they fall into the 
eaves trough, which is divided into small sections by a number of 
water-tight compartments each of which contains a quantity of 
water with a small amount of kerosene floating on its surface. 
The whole machine, as will be seen by the illustrations, is a home- 
made affair, and was built simply to test the practicability of the 
idea. The dimensions are as follows : length 12 feet, width 5 feet, 
hight 7^ feet, length of trough 11 feet, of runners for same 12 
feet, diameter of wheels 2J feet. It can undoubtedly be made 
considerably more efficient; the troughs, for example, should be 
broader in order to accommodate more insects and debris. The 
common wooden springs could be replaced by steel ones and the 
rough wooden wheels by well made wooden or iron ones, and, 
instead of being on a fixed axle, it would be a decided advantage 
if they were on a swivel axle. All these improvements can be 
easily made later in case the machine commends itself to 
growers. This device was drawn over two rows of approximately 
120 vines and took therefrom 1583 beetles, or an average of about 
13 to a vine. This was at a time when not over 17 could be 
counted on a vine, though there were probably more. The entire 
operation consumed less than 20 minutes, and, somewhat to our 
surprise, the efficiency of the machine appears to be a little higher 
than that of the Hoiigh beetle catcher. It was also operated over 
nine other rows and 3300 beetles secured, an average of about 
six to a vine. These rows were not quite so badly infested as the 
two mentioned above. The record of collecting with this machine, 
in addition to that above, is of interest and is given herewith. 

July 2, 2650 beetles were taken from two check rows, which 
were in reality but oue arid one half rows, owing to many of the 
vines being very small and some missing. June 30 and July 1, 
72,000 beetles were captured with this machine from all the ex- 
perimental plots. July 7, 34,550 and July 14, 8380. Comparing 
the last three catchings, which were all from the entire area, 
it will be seen that there is a decrease of over 50}< between the 
catch of July 1 and 7 and that the catch of the 14th was less 
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than 25^ of the catch on the 7th. About 154,900 beetles were 
tiikeii from this area of approximately 5 acres, 3 of which were 
much less infested than the 2 next the experimental cages. This 
means that an average of 59 beetles was secured from each vine 
in spite of the fact that a considerable proportion of the area had 
been previously cultivated for the special purpose of destroying 
the pupae. These figures give some idea of the immense number 
of insects which must have been in the vineyard when work was 
begun last spring. 

As further evidence of the value of collecting for this insect, 
it may be interesting to state that last spring, sample diggings 
under different vines in the experimental area, gave from 8 to 
50 or more grubs or as calculated from 60 to 400 or more to a vine, 
in one case it was estimated that there were fully 1000 under a 
single vine. Sample diggings in October resulted in obtaining 
no grubs from three vines, one only from each of three, and two 
only from two others, indicating that there were very few which 
had more than 12 or 15 grubs, and that, in all probability, the 
number to each vine would hardly exceed eight or nine. In other 
words, cultivating and collecting in one season reduced the num- 
ber of grubs about 98;?^. These figures are sufficiently striking, 
so that no further comment is necessary on the efficiency of 
collecting and destroying the beetles; in fact, this vinovard after 
one season's work may be considered move free from the pest 
than almost any other in that section, and it will compare very 
favorably with those in places where Fidia has caused practically 
no injury. 

Our experience with collectors has demonstrated the practica- 
bility of catching the beetles, and we i*ecomniend this operation 
for all badly infested sections, and that the collecting be begun 
as soon as the beetles appear on the vines in any number, say, 
when there are 12 or 15 on one. The operation should then be 
repeated at intervals of five to seven clays till the vines have 
been gone over two, three and possibly four times, dependent 
somewhat on the number of insects which are captured. It will 
be found that it is much easier to catch the beetles on warm 
dayS; when it should be done, than in cool weather. 
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It may be added that the efficacy of a machine of this char- 
acter could be materially increased by the adoption of various 
devices which would tend to lessen the open spaces under the 
vines and to increase the length of the catching surface. It is 
interesting in this connection to note that vineyardists in Mis- 
souri have been resorting to various catching devices for the 
protection of their vines from this pest. Many of them employ 
simple sheets and jar the beetles on them« while others are using 
a wheelbarrow arrangement on the suggestion of Professor 
Stedman. 

Mr R. S. Blowers, of Portland, after examining the work of 
our beetle catcher at Westfield, constructed a very effective and 
cheap device [pi. 13], which is at least worthy of illustration 
and comment in this connection. 

Its essential features are two long frame troughs covered with 
oilcloth, which hangs over an eaves trough divided into water- 
tight compartments, as in the ordinary catcher. These two sec- 
tions are each 24 feet long, the outer edge about 3 feet high, 
while the inner edge is approximately 18 inches high, and each 
is braced so that a man can pick it up at the center and move 
it toward or away from the vines. The original plan was to 
carry it through the vineyard and place it between the posts, 
jarring the vines and continuing in this manner. This was found 
rather laborious, and the work was made lighter by the con- 
struction of a pair of low bobsleds, fastened together by wires 
so that each was about 6 feet from the end of the trough, which 
at this point was provided with a transverse broad base so that 
it would rest on the bob without tipping. The inner edge of 
each bob was also provided with a small roll, so that the operator, 
by tipping the trough slightly toward the row, could roll the 
entire structure under the vines and, after jarring was completed^ 
could roll it back. A horse was used to draw each half of the 
collector, and in this way about 3 acres a day could be gone over. 
This collector has the advantage of being comparatively cheap, 
since the outside expense for it would not exceed $9 for each half, 
or a total of f 18. Most of the material, except the oilcloth, can 
usually be found around a farm, and the actual outlay, if the 
vineyardist made it himself, would be very little. 
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The late Prof. C. V. Biley, in his report for 1868, calls atten- 
tion to the fact that one man whose vineyards were very badly 
infested by this insect had trained his chickens to go between 
the vines and pick up the beetles as they were dislodged by 
jarring. Mr F. A. Morehouse of Ripley, who has many chickens 
in the near vicinity of his vineyard, has practised the same thing 
with excellent results. The only trouble is that this method 
has a comparatively limited application, since it is not always 
practical to have chickens in large vineyards. 

Arsenical poisons. A number of experiments were tried with 
arsenical poisons in 1902 for the purpose of ascertaining their 
efficiency in controlling this species. Two brands of arsenate of 
lead and paris green were used. Breeding cage experiments with 
arsenate of lead, using 2 pounds to 50 gallons of water, showed 
that seven days were required to kill 9 out of 10 beetles, and 
that, when 4 pounds of the poison were used to the same amount 
of water, all of the insects were killed within eight days. The 
spraying in both instances occurred July 5, and the record is as 
follows : 

2 POUNDS OF ARSENATE OF LEAD TO 50 GALLONS OF WATEE 

July 7, 6 beetles dead July 10, another beetle dead 

3 alive July 11 

1 missing July 12 

4 POUNDS ARSENATE OF LEAD TO 50 GALLONS OF WATER 

July 7, 4 beetles dead July 10, another dead 

July 9, 4 more dead July 13 

It will be seen by examining the above records that in the 
case of the first over half were killed within 48 hours after the 
spraying, and in the second less than half within 48 hours and 
four fifths within four days. It should be added that in the 
above experiments the leaves were sprayed very thoroughly and 
the poison allowed to dry before the treated foliage was placed 
in the cage. 

The breeding cage experiments with paris green were less 
successful than those with arsenate of lead, and, though in one 
experiment 20]i' of the beetles were killed within 48 hours after 
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spraying the leaves with 1 pound of the poison and 1 pound of 
lime to 100 gallons of water, and 40^ more died within four days 
after the spraying, the general results were not at all satis- 
factory, and the reason therefor can not be given. 

The breeding cage exx)eriment8 with arsenate of lead would 
lead one to expect most excellent results in the field, but such 
was not the case last year, though this may have been 
due to the fact that the spraying was done shortly before 
considerable rain fell, and was followed by nearly daily precipi- 
tations. The initial application was made July 8, 1902, and 
repeated the 9th, the rain of the preceding day making it ad- 
visable to go over the entire field a second time. The ground at 
the time the spraying was done was so wet that it was almost 
impossible to drive a team slowly enough to do good work. Care- 
ful search in the vineyard eight days after failed to reveal a 
single dead beetle. July 31 there were plenty of beetles and 
many e^gs in Mr Northrop's vineyard, where the vines had been 
sprayed. The necessity of two sprayings resulted in the applica- 
tion of considerable poison, and about five weeks after the treat- 
ment it was seen that the sprayed vines had developed very little 
new growth as compared with untreated ones. There was no 
perceptible burning, yet the edges of the leaves were somewhat 
crumpled, and it is very probable that the poison checked the 
development of the more tender shoots. 

The breeding cage experiments in 1902 led us to expect excel- 
lent results in the field, and our not obtaining the same after 
making two applications was attributed largely to the exces- 
sively wet weather, which not only washed off the poison but 
interfered with work in the vineyard. Similar experi- 
ments in 1903 gave even less satisfactory results than the year 
before. It required nine days to kill three out of five beetles. 
Arsenate of lead and poisoned bordeaux mixture were severely 
tested in caged outdoor vines, as detailed on j)ap:e 26. 27. It will 
be seen by consulting the record that, though the vines were 
sprayed thoroughly on both June 19 and 27, there were fully as 
many living beetles on both July 1, 13 days after the first appli- 
calion, as on the two vines in the check cage, and the same was 
true July 21. Careful observation, during the I'cniainder of the 
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period when beetles were to be found in cages, failed to disclose 
any substantial dijfference between the insects on the poisoned 
vines and those on the untreated ones. These cage experiments 
were further supplemented, as detailed on page 29, by exten- 
sive spraying. This was done June 25, and July 1 no dif- 
ference could be detected between the sprayed and the un- 
sprayed vines. This, in connection with our cage experiments, 
led us to abandon reluctantly further outdoor tests, and the 
poisoned areas were collected over in order to prevent what we 
deemed would be an extensive deposition of eggs. In other words, 
no experiments, other than those confined to small tumblers where 
the beetles could obtain absolutely nothing except poisoned 
foliage, gave results which are at all decisive. The reasons for 
this are several: the beetles do not succumb readily to poison, 
and being more or less secretive by nature, feed to a considerable 
extent on under leaves and in concealed situations where it is 
difficult to throw the spray. In addition they have a marked 
tendency to feed on the more tender leaves, which at the time 
spraying should be done appear almost daily on vigorous vines. 
These factors make it very difficult to control the insect. 

The most decisive results obtained with an arsenical spray are 
those published by Mr John W. Spencer of Westfield, in the 
issue of the Orape Belt for July 24, 1903, in which he gives some 
definite figures in favor of spraying. Our only regret in this 
connection is that his experiments were not conducted on rapidly 
growing vines, because in our judgment these need protection 
much more than those in poor condition and on which the insects, 
aB previously pointed out, can not be controlled nearly so 
readily. * 

Sevei-al vineyardists sprayed their vines in 1903 for the pur- 
pose of controlling this insect, and as it was stated by various 
growers that the poison applications had been successful, at their 
request these vineyards were inspected by us the first week in 
October, and much to our regi^t, we found that the reported good 
results were more apparent than real. 

An examination in the vinevard of Mr Frank Monfort, of Broo- 
ton, resulted in finding 5, 45, 10 and 9 grubs respectively under 
as many Concord vines. The first record relates to a 
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vine which had very poorly developed roots, and consequently 
was not a fair sample of conditions in the vineyard. 
Mr Monfort not only sprayed his vineyard twice with a x>ower 
sprayer, making the first application at the time the beetles ap- 
peared and the second a week later, but went to the additional 
trouble of going over the entire area carefully with a hand pump 
for the purpose of spraying any which the machine might have 
missed. He certainly tried to do a thorough job, and yet sample 
diggings in an adjacent vineyard belonging to Mr Morse gave 
respectively 3, 6, 3, 6, 16 and 9 grubs under different vines. The 
two latter records could hardly be compared with those in Mr 
Monfort's vineyard because they were fully J mile distant and 
relate to vines which were much more healthy and vigorous. 
It may be claimed that this is not a fair test of the poison and 
to a certain extent this is true, yet these are results obtained by a 
practical man in an earnest effort to reduce the pest, and as they 
agree with our own experience are not without value. The differ- 
ence between 75 and 150 grubs under a vine, and 5 to 12 or there- 
abouts, represents in our mind the relative efficiency of collecting 
and poison sprays, and our judgment is that these figures mark 
the difference between protection and serious injury. 

The evidence concerning the eflicacy of poisons in Ohio, as 
pointed out on a preceding page, is somewhat contradictory. 
Reporting on work done in 1899 Professor Webster states that 
an examination of sprayed fields showed nothing to indicate 
that arsenate of lead would not prove entirely effective. This 
differs from some later experiments performed under his direc- 
tion by Messrs Newell and Burgess, the unpublished records of 
which through the kindness of Prof. P. J. Parrott have been 
placed at my disposal. The summary of this later work is as 
follows: 

'* Where beetles were abundant last year and vines seemingly 
badly injured and the arsenate of lead or disparene used this 
year (1900) few vines have died and all appear in a more healthy 
condition, but this is true also where none of these insecticides 
were used, beetles appearing later and in less numbers than for 
several years." I^ofessor Webster, at the writer's request, has 
commented on the above exi)eriments as follows. He states that 
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early results, though satisfactory, were not thought by him to be 
conclusive, and that a marked decrease in the number of the 
beetles vitiated later experiments to some extent, so that he did 
not consider them as either conclusive in themselves or as dis- 
proving the earlier work of Mr Mally. He states that arsenate of 
lead must be tried thoroughly several times where conditions are 
such as to enable one to obtain decisive results either one way 
or the other before it will be safe to make definite statements. 
Professor Stinson reports only fair success in destroying the 
beetles with poisons in Arkansas. 

It seems very probable, therefore, that some of the Ohio 
growers have been led to attribute the relative scarcit.^ of these 
beetles to the use of poison whereas it may have been due almost 
entirely to natural conditions. 

Mr T. S. Olymonts states that in his experience spraying with 
bordeaux mixture has proved of some benefit, since the beetles 
prefer untreated vines and will migrate to them if near by. 

Mr J. W. Maxwell, Euclid O., writing under date of Aug. 29, 
1903, states that he called Prof. F. M. Webster's attention to the 
insect in 1893 and adds that in all his experience, now extending 
over a decade, he has not found a poison that will " exterminate " 
the insects, or, in other words, that has given satisfactory results. 

Prof. F. M. Webster has recently called our attention to a 
case in Bloomington 111., where the owner of a badly infested 
vineyard, b^an spraying thoroughly with arsenate of lead. He 
says that the vineyard at the outset was in very poor shape, that 
now it is returning to somewhere near its normal condition, and 
that he fails to find the slightest indication of beetles except on 
one or two vines. This has been accomplished within two or 
three years; and the owner, Mr J. L. Lampe, attributes it to the 
use of the insecticide, with which I^rofessor Webster is inclined 
to coincide. Our experience with the pest suggests that possibly 
many of the insects may have forsaken this vineyard because of 
its i)Oor foliage and gone to others where there was better shelter, 
and that therefore the protection afforded by the arsenate of 
lead may have been overestimated. In a later com- 
munication. Professor Webster states that he has found great 
numbers of dead beetles under sjn-ayed vines and none under those 
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free from poison, a fact that shows that some protection is 
afiorded. This, however, was in a vineyard which had been seri- 
ously injured and wiafi therefore not making much growth. 

We have been to considerable pains in looking up evidence 
both for and against arsenical poisons and the above summary 
of results obtained in Ohio, in connection with the work done 
in New York and elsewhere, leads us to the conclusion that, 
while the arsenical spray may, under certain conditions, give 
some protection from this insect, either by driving away the 
beetles or possibly killing them, we are by no means certain that 
this will result, specially in the case of more thrifty vineyards, 
and we are inclined to believe that in some instances the bene- 
fits resulting from poison applications have been greatly overesti- 
mated. We do know, on the other hand, that collecting and kill- 
ing the insects, if it be done early enough, means protection, and 
for the present we prefer to recommend the latter method of fight- 
ing the pest rather than to indorse the use of a poison, the general 
utility of which has not been proved for Fidia. Enough 
has been done to warrant more extended work with poisons and 
it may be that another year or two will enable us to determine 
their true value. 

Destruction of the eggs. This seemingly difficult operation was 
accomplished by Mr William Barden of Ripley by rubbing the 
canes with a gloved hand. He found that most of the eggs 
were deposited on the middle shoots, and that the great majority 
of them were crushed by rubbing. The operation, though slow, 
is not necessarily very expensive, as a man could go over approxi- 
mately an acre a day without difficulty. 

We have also conducted some experiments to test the resistance 
of the eggs to insecticides and have learned that a whale oil soap 
solution, 1 pound to 4 gallons of water, has no effect on them. 
It is doubtful if they can be destroyed with a spray. The 
extended period during which ^gs are deposited, however, 
renders Mr Barden's method of controlling the insect of some- 
what questionable value, and its employment can be advised only 
when a vineyard is found to be badly infested with %gs, and 
there is, thei'efore, no other method of getting at the insects 
before the grubs commence their operations. 
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Pnlyerizing the soil and mounding. Prof. F. M. Webster, as a 
result of his studies, advised thorough cultivation of the soil 
during the hatching period, taking special pains to keep it 
banked up over the roots. Professor Webster's idea was that 
the young insects dropping in the dry sand would be quickly 
destroyed wherever exposed to the sun, that the looseness of the 
surface layers would prove a serious hindrance to their burrow- 
ing, and that the increased depth over the roots would also pro- 
vide an additional barrier to the grubs. Thorough cultivation 
IS undoubtedly a most excellent thing, and the additional vigor 
arising thei'efrom is a valuable asset in enabling the vine to 
withstand very serious injury. Our experiments on the travel- 
ing and burrowing powers of these little grubs, however, lead 
OB to believe that this measure, so far as preventing access to 
the roots is concerned, is not of much value. This is confirmed 
somewhat by the experience of Mr T. S. Clymonts, who states 
that a seriously injured vineyard can be renewed by thorough 
cultivation, and that he has experienced no difficulty in doing 
this with flat cultivation. In fact, Mr Clymonts is of the opinion 
that mounding the earth about the vines is injurious in other 
ways and therefore does not advise it. He recommends cutting 
back the vines to the living wood, enriching Iho land Ul)erally 
with stable manure and applying about a barrel of salt to the 
acre. Then he cultivates with a disk harrow or other tool which 
will not stir the earth to a great depth, since he believes that 
deep plowing cuts off a large number of roots and is very 
injurious to the vines. He states that in seviTal cases known to 
him where this has been done and flat culture adhered to, badly 
damaged vineyards have been restored to a very satisfactory 
condition. 

Carbon bisolfid. Prof. F. M. Webster instituted some rather 
extensive experiments with carbon bisulfid against this insect, 
and the summary of his results is as follows. He found that 
the substance could not be used to advantage in soil that waa 
very dry or saturated with water, and that it must be used in 
that which is damp. He states that the most satisfactory 
results will probably follow its use in the spring, in a damp 
soil, when it is applied in such a manner as to fumigate the 
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roots without the fluid coming in contact with them. He 
recommends from 4 to 6 ounces for each vine and states that 
it is not possible to kill every worm about a vine, and that it 
is doubtful if the low price then current for fruit would justij^ 
its use. Growers in the vicinity of Cleveland have not used 
this insecticide to any extent since the time Professor Webster 
made his experiments, and they give the high cost as the reason 
for its not being adopted. It should also be added that con- 
siderable care is necessary or the vines will be severely injured. 

Kerosene emulsion. Several writers have advised killing the 
grubs at the base of the vines by the use of a kerosene emulsion, 
which is to be washed to a greater depth by copious watering 
or subsequent rain. We have seen very few cases where the 
grubs were congregated sufficiently to warrant any attempt at 
killing them in this manner, and it hardly appears practical in a 
large- vineyard. 

Crude petroleimL It was hoped that it would be possible to 
destroy the grubs of this pest by the application of this sub- 
stance to the soil, and there seemed a chance of using it to 
prevent the young larvae from making their way to the roots. 
Some experiments in the office, however, demonstrated that the 
grubs easily penetrated soil which had the surface layers moist- 
ened by a fine spray of the oil, specially if placed on the soil 30 
minutes to half a day or more after treatment. This substance 
appears to have very little value in controlling this insect. 

Effect of calcium carbid refuse on grubs. Our attention was 
called to this substance by the statement that it had proved 
very valuable against the Phylloxera in France. Some of the 
material was kindly sent us from the Union Carbide Co.'s 
plant at Niagara Falls, and various experiments with the grubs 
were tried. One part of this substance mixed with 10 pounds 
of soil was placed in a box and some grubs added. One was 
dead the next day after having burrowed about i inch and two 
others went to the depth respectively of H and 2 inches. No 
additional fatalities occurred even after 10 days. Several other 
experiments gave the same general results, and apparently we 
can have no hopes of this substance being of value in this particu- 
lar case. 
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KecommendationB. Apparently no one method can be relied 
on to control this insect, and our recommendations may be sum- 
marized as follows. Plan cultural operations so that a firm ridge 
of earth may be horse-hoed from the vines or otherwise cultivated 
or disturbed when the great majority of the insects are in the 
pupal stage and take special pains to stir the soil thoroughly in 
the near vicinity of the stem. Thorough cultivation and well en- 
riched soil will do much in aiding the vines to withstand attack. 
This, supplemented by collecting beetles, particularly with a de- 
vice which will catch them without the delay incident to stopping 
at each vine, is advisable on badly infested areas during the first 
two weeks after the adult insects appear in any numbers. The 
latter may possibly be supplemented or replaced by thorough 
spraying with an arsenical poison, preferably arsenate of lead, 
when the beetles begin to appear. Evidence at hand regarding 
spraying for this insect is not satisfactory, and for the present 
we prefer to limit our indoi-sement to above named methods of 
known value. We believe that these two courses, intelligently 
applied, afford a most feasible and thoroughly practical solution 
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Ent. Bul. 20 n. s. p. 70. (Insect unusually abundant, serious 
injuries at Bloomington 111.) 

1900 Slingerland, M. V. Cornell Univ. Agric. Exp. Sta, Bul. 
184, p.18-32. (Record of injuries in New York and general com- 
piled account, after Webster) 
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1900 Smifh, J. B. Insects of New Jersey, p.303. (Occurs 
throughout New Jersey and on Staten Island on grape and 
Ampelopsis) 

1900 Webster, F. M. Ohio State Hort. Soc. Rep't 1899, p.771. 
(Arsenate of lead apparently very effective) 

1901 Howard, L. 0. U. S. Dep't Agric. Div. Ent. Bui 30 n. s. 
p.97. (Serious injuries at Bloomington 111., continued) 

1902 Felt, E. P. Country Gentleman, May 15, 67:413. (Brief 

general account with outlines of proposed experiments) ; 

July 10, p.574-75. (Pupae readily destroyed by cultivation); 
State Entomologist. 17th Rep't 1901, 1902, p.733-34, fig. 8 
(established about Ripley, collected about Albany in 1880), p.837 
(partial bibliography) ; same in East. N. Y. Ilort. liep't. 6th 
An. Meeting 1902, p.215-16; U. S. DepH Agric. Div. Ent. Bui. 
37 n. 8. P.102-.3. (Injuries in Chautauqua grape belt) 

1902 Slingerland, M. V. Cornell Univ. Agric. Exp. Sta. Bui. 208. 
(Investigations and remedies) 

1903 Felt, E. P. N. Y. State Mus. Bui. 59, p.49-84. (Detailed 
account, specially of recent work) ; same in (^rape Belt, issues for 
Jan. 9, 13, 20, 27 and Feb. 3 and 10; Country Gentleman, Mar. 19, 
68:255. (Corrects reported error) ; N. Y. State Fruit Growers 
Ass'n. Rep't. 1903, p. 94. (Brief account) ; (irapt^ Belt, June 16, 
p. 2. (Remedial measures) ; American Agriculturist, June 20, 71 : 
648. (Injuries and remedies) ; Grape Belt, June 26, p. 1, 6. 
(Habits of beetles, efficiency of destroying pupae, value of beetle 
catchers) ; Grape Belt, June 30, p. 4. (Beetles bred from two 
\ines, efficacy of catchers) ; Grape Belt, Sep. 4, p. 1. (Brief sum- 
mary of observations and experiments) ; same in Jamestown 
Journal, Sep. 4, p. 1; also in Country Gentleman, Sep. 24, 68:828; 
Grape Belt, Oct. 20, p. 1. (Results obtained by collecting beetles 
and spraying) 

1903 Slingerland, M. V. Grape Bolt, June 10. (Summary of 
present conditions) 

1903 Spencer, J. W. Grape Belt. July 24. (Kesults with 
arsenate of lead) 
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BXPIiANATION OF PI4ATB8 

Plate 1^ 

1 Beetle, much enlarged 

2 Leaf badly piddled by the beetle 

3 Eggs on lafit year's wood ; the loose bark has been lifted so 

as to expose them 

4 Larva or grub, much enlarged 

5 Work of larva or grub on larger roots 

6 Pupa or " turtle stage " in cell 

7 Same much enlarged 

Plate 2 

1 Vineyard somewhat injured by Fidia, August 1903 

2 Healthy vineyard with vigorous foliage, August 1903 

Plate 3 

Vineyard badly injured by the grapevine root worm. Observe 
that very few of the vines extend to the top wire. The wires and 
posts would ordinarily be concealed in a thrifty vineyard. 

Plate 4 

■ 

Vineyard more seriously infested than the preceding. A por- 
tion of this was uprooted last spring, and the area shown was 
kept simply for experimental purposes. 

Plate 5 

Portion of two vines represented on the preceding plate and 
showing how badly the beetles may eat the foliage when abundant 

Plate 6 

Leaves from badly eaten vine, illustrating the peculiar, chain- 
like eaten areas 

Plate 7 

Breeding cages, distant view, showing also the general con- 
dition of the experimental area, .June 1903 

Plate 8 

Breeding cages, near view, showing general condition of the 
vines near by, June 1903 

* Executed from nature under the author's direction by L. H. Joutel. 
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Plate 9 
Beetle catcher devised by Messrs Hough and Burden 

Plate 10 
Morehouse beetle catcher 

Plate 11 
Morehouse beetle catcher 

Plate 12 

Morehouse beetle catcher in operation, June 30 

Plate 13 
Blowers collectfng machine 



L. H. JOQMI, 1002 

Grapevine root ■worm 



I'hmo Autuit 1P03 
a Healthy ylgoroua rineyard 
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Nearer view of breediog cages 



MoruhouBe beetle catcber 



MorehoQae beetle catcher 
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Albany, insect at, 8. 

Ampelopeis quinquefolia, insect on, 8, 

13, 30. 
Ant, small brown, 32. 
Aphis lion, 33. 
aretata, Hoplophora, 32. 
Arkansas, injuries at, 12. 
Arsenical poisons, 11, 26, 29, 39-44. 
asparagi, Crioceris, 8. 
Asparagus beetles, 8. 

Harden, J. Jay, ser\'ices of, 3; obsen'a- 
tions, 16; on pupae, 25; spraying 
done by, 26; construction of ma- 
chine for collecting beetles, 34. 

Barden, William, destruction of eggs 
by, 44. 

Beetle catcher, insects taken by, 29-30; 
efficacy, 36-38; Blowers, 38; Hough, 
34-a5; Morehouse, 35-36. 

Bibliography, 47-49. 

Bloomington 111., injuries at, 12, 13, 
43. 

Blowers, U. S., beetle catcher, 38. 

Bluff ton Mo., specimens sent from, 11. 

Bordeaux mixture, 11 , 26, 29, 43. 

botrana, Polychrosis, 31-32. 

Brachysticha fidiae, 32. 

Breeding cage experiments, 16, 27, 
39-41. 

Brightons injured, 10, 30. 

brunneus, Lasius, var. alienus, 32. 

Bunker Hill 111., specimens from. 12. 

Burgess. A. F., acknowledgments to, 
4, 9; experiments by, 42. 

Cage experiments, 16, 27, 39-41. 
Calcium carbid, effect of refuse on 

grubs, 46. 
Carabid beetle, 32. 
Carbon bisulfid, 11, 45-40. 
Catawbas injured, 10, 30, 31. 
CerciA canadensis, 30. 
cbalybea, Haltica, 8 
Chrysomelidae, 8. 
Chryaopa 9p,, 33, 



Clymonts, T. S., statements on depre- 
dations in Ohio, 9; on spraying with 
bordeaux mixture, 11, 43; on culti- 
vation, 45. 

Collecting beetles, 3, 16, 34-39, 44, 47. 

comes var. vitis, Typhlocyba, 5 

Concords injured, 10, 30, 31, 41. 

Crioceris asparagi, 8. 
l2-punctata, 8. 

Crotch, G. R., description of insect, 12; 
cited, 47. 

Cultivation of soil, time for, 33-34, 
45, 47. 

Curculio catcher, modified form, 34. 

Dean, Clyde, vineyard, 23. 
Diabrotica vittatii, 8. 
Dille, W. W., statements on depreda- 
tions in Ohio, 10; cited, 48. 
Disparene, 42. 
duodecim-punctata, Crioceris, 8. 

Egg parasites, 12, 32. 

Egg stage, duration of, 23. 

Eggs, 13, 16, 19; number laid, 20-23; 

destruction of, 44. 
Elm leaf beetle, 8. 
Experimental work in 190S, 26-30. 
Explanation of plates, 50-51. 

Falvay, D. K., acknowledgments to, 3; 

vineyard of, 26, 31-32. 
Felt, E. P., cited, 49. 
Fidia lonji^pes, 12.' 

lurida, 12. 

murinii, 12. 

viticida, see Grapevine root worm, 
fidiao, Brachysticha, 32. 
Fidiobia flavipes, 32. 
flavipes, Fidiobia, 32. 
' Footl plants, 30. 

! Galerucella luteola, 8. 
Graixjberry moth, 31-32. 
Grapevine flea beetle, 8. 
Grapevine leaf hopper, 5. 
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Grapevine root worm, allies, 8-9 
beetles, time of appearance, 16 
area infested, 6; beetles on canes, 17 
depredations on poor soils, 7, 10 
description, 13-14; early history, 
11-13; eggs, 13, 19-23; duration of 
the egg stage, 23; experimental 
work in 190S, 26-30; beetles feeding 
on upper surface of leaves, 17; 
flight of beetles, IS; food plants, 30; 
habits of beetle, 15-19; hibernation, 
15; larva, 13; habits of larvae, 23-25; 
burrowing and traveling powers of 
larvae, 23; life history, 15-26; 
length of life, 16; a native species, 
7-8; natural enemies, 32; present 
conditions in Ohio, 9-11; oviposi- 
tion, 16-17, 19; in Portland, West- 
field and Ripley, 5; prolificacy, 6, 
20; pupa, 25; pupae easily destroyed, 
25-26; will ruin a vineyard in two 
or three years, 5; sijrns of insect's 
presence, 6-7; tendency to njmain 
in a locality, IS; preference for 
thrifty vineyards, 5; on wild grape- 
vines, 7. See also Remedial meas- 
ures. 

Orapevines, soils, 7, 10; condition of 
the roots, 7; youncjer vineyards 
suffer most, 10; varieties affected, 
30-31. 



Haltica chalybea, 8. 

Heteropus ventricosus 12, 32. 

Highland, grapevine root worm in, 6. 

Hoplophora arctatu, 32. 

Horn, G. H., record of distribution, 
12; cited, 48. 

Hough, G. Ji., vineyard, 23; on pupae, 
25; construction of machine for 
collecting beetles, 34, 35; number 
of beetles collected by, 35. 

Howanl, L. ()., statement of depreda- 
tions, 13; cited, 48, 49. 

Illinois, specimens from^ 12; injuries 

at, 12, 13, 43. 
Iowa City, specimen from, 12. 

Kainit, 12. 

Kentucky, specimens sent from, 11. 



Kerosene emulsion, 46. 
Kridelbaugh, S. H., cited, 47. 

Lampej J. L., vineyard, 43. 

Larvae, described, 13-14; habits, 

23-25. 
Lasius brunneus var. alienus, 32. 
Leaf hopper, 5. 
Lefevre, Ed., insect described by, 12; 

cited, 47. 
Life history, 15-26. 
Lintner, J. A., examples of beetles in 

collection of. 8. 
longipes, Fidia, 12. 
Lugger, Otto, cited, 48. 
lurida, Fidia, 12. 
luteola, Galerucella, 8. 

Mally, C. W., report of experiments, 
12; mentioned, 43; cited, 48. 

Marlatt, C. L., mentioned, 34; cited, 48. 

Marx, George, mentioned, 32. 

Maxwell, J. W., statements on depre- 
dations in Ohio, 10; on spraying, 43. 

Milton, grapevine root worm in, ft. 

Missouri, si>ecimens from, 12; grajx^ 
vine root wonn in, 12. 

Monfort; Frank, vineyard of, 41. 

Montana, specimens sent from, 11. 

Morehouse, F. A., estimates of dam- 
ages, 5; observations, 16; im- 
proved fonn of catcher deiiigned by, 
35-38; trained chickens to eat 
beetles, 39. 

Morse, vineyard, 42. 

murina, Fidia, 12. 

Murtfeldt, M. E., cited, 48. 

Natural enemies, 32-33. 

Neill, T. T., observations, 16. 

New Jersey, distribution in, 13. 

New(;ll, experiments by, 42. 

Niagara vines, renewing a vineyard 
with, 10; injured, 30. 

Northrop, Walter, estimates of dam- 
ages, 5. 

Ohio, present conditions in, 5, 9-1 1 ; 

evidence concerning efficacy of 

poisons in^ 42^4. 
Oviposition, 16-17, 19; experiments 

with Fidia, 20-23. 
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raj>:i stai;'', duration, 25. 

I'upa-', U, 25; (lostroyin? the, 33 31. 

Itecommendations, 47. 

Uedbud, 30. 
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tions in Ohio, 10, 31. 
.'^linj!:erland. M. V., account ol" ins.-et, 
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Smith, J. U., cited, 12-13, 4S, JO. 
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Stedman, sujrgestion?*, 3S. 

.Stinson, J. T., injuries n-corded by, 

12; on use of poison in Arkansas, 

43; cited, 4.S. 
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phylloxerae, 32. 

ventricosus, lleter(»pus, 12, 32. 
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worm 
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Walker, C. M., assistance from, 4. 
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PREFACE 

In the preparation of this paper all the original descriptions of the 
various species have been carefully examined, and as many of the 
types as were in this country have been studied. Most of our species 
are so well marked that there was little trouble in identifying them, 
and only tridentata and forms of populnea presented diffi- 
culties. The first mentioned has a species which resembles it very 
closely, and the question was, which had been described by Olivier. 
The original description was so vague that it applied equally well to 
either; but fortunately Olivier had figured the form described, and 
this proves beyond doubt that our common eastern borer of the elm 
is his species. Several forms, which could not be referred to any 
of our species, were found, one of which presented all the characters 
of the European populnea, and there is no doubt that it has long 
been established in California, Oregon, Washington and British 
Columbia, having evidently made its way into this country through 
Alaska. 

The writers take great pleasure in acknowledging assistance from 
the following gentlemen: Dr Henry Skinner and Mr H. W. Wenzel, 
who employed their kind offices in procuring the loan of specimens 
from the collections of the American Entomological Society and 
afforded facilities for the stu<Iy of material in the Horn collection, 
Mr Samuel Henshaw of the Museum of Comparative Zoology, who 
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granted the privilege of studying the LeConte and other collections 
at Cambridge, Dr H. G. Dyar, who procured the loan of material 
from the National Museum, Mr E. A. Schwarz, who furnished facili- 
ties and aid in studying the collections at Washington, and also the 
following gentlemen, who rendered various services, Messrs Charles 
Schaeffer, Frederick Blanchard, F. C. Bowditch, Gennain Beaulieu, 
H. G. Klages, Charles W. Leng, C. V. Piper, W. S. Marshall, J. J. 
Rivers, Charles Fuchs, Dr D. M. Castle, E. D. Harris, Philip Lau- 
rent, F. E. Watson, C. W. Woodward, H. C. Fall, William T. Davis, 
C. J. S. Bethune, F. M. Webster, Charles Palm, W. Knaus, A. F. 
Winne, Dr R. E. Kunze, Charles Stevenson and C. J. Oeillet. Dr 
Henry C. Van Dyke kindly contributed notes on localities of 
h o r n i i , and a number of New York collectors kindly allowed us 
the privilege of examining the material in their collections. 

The junior author has collected members of this genus for a num- 
ber of years and has made many trips about New York city to secure 
their workings, often in the company of his friend, William T. 
Davis, who took much interest in securing desirable specimens. All of 
the species have been bred but the typical populnea, mutica, 
h o r n i i and c r e t a t a , though we have had workings of the latter. 

The junior author has undertaken the illustration and systematic 
study of the species ; while his associate has studied the insects more 
particularly from an economic standpoint and has summarized the 
literature and compiled the bibliographies. 

GENUS SAPBRDA OF FABRICIUS 

This genus is one of great economic importance, since it contains 
two species which are very injurious to appletrees and another which 
may possibly acquire this habit. One species is known as being very 
destructive to the American elm, one often seriously injures hickory, 
another sometimes destroys large numbers of our lindens, and a 
fourth is exceedingly injurious to poplars; the latter are also attacked 
by several other species of the genus. 

This group is also of interest to the systematic student, since it 
shows in a limited number of species great divergence and specializa- 
tion from a common type. Much confusion has hitherto existed con- 
cerning the identity of our western species, and this was only partly 
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cleared up by tlie characterization of h o r n i i . Our study has 
brought out the interesting fact that, among the so called western 
forms of m o e s t a , one is identical with the European p o p u 1 n e a, 
and can not be differentiated in any particular from that species. We 
find that two species have been included under the name t r i d e n - 
t a t a , as well as a distinct variety of lateralis. All but three 
American species occur in New York State, and our study has on 
that account been monographic. 

Series of all American species have been examined, and several 
characters not noted or seen by former students have been found. 
The European and Asiatic species have all been studied, except a 
few Siberian forms which are probably only varieties. Since both 
sexes were not obtainable of all the exotic forms, it has not been 
possible to include a discussion of them in this paper. They are 
mentioned wherever it is necessary to show the close relationship 
existing between the two faunas.^ The 13 species and one variety 
listed by Samuel Henshaw in 1885 have been increased by us to 15 
species and five subspecies or varieties. 

The species are so closely related, though differing greatly from 
each other in several characters, that subdivision of the genus is not 
considered advisable and would not be practicable, as whatever char- 
acters might be used, disappear so gradually that the species could 
not be as well arranged as in the present grouping, and it would tend 
to bring widely separated forms close together. 

The exotic species have been divided into a number of genera and 
subgenera on characters which we consider, from our studies of the 
entire group, degrees of specialization. 

Mr Mulsant divided the European species on the relative size of 
the metathoracic episterna, the form of elytra and on the antennae 



*In studying the two faunas together, the indications arc very strong 
that they were derived from common ancestors; and, while the two are 
quite distinct in many ways, they have evidently specialized along different 
but parallel lines, and their characters are intermediate. 

The fact that the American species are all of eastern origin (except 
those few that show their immigration into the Pacific fauna through 
Alaska) and the Old World ones of western origin would tend to show 
that at some remote epoch there was a connection between the two 
continents. 
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being annulated or not. Species not closely related to each other 
occur in his subgenera, as they do in any other attempt to divide 
them. His genera are not now generally recognized. The Asiatic 
species have been placed in several genera. The genus Thyestes 
erected by Mr J. Thomson for a Japanese species has no character 
not found in one or the other of our Saperdas ; and we consider his 
species pubescens allied to puncticollis with some charac- 
ters also of lateralis; and its annulated antennae connects it 
with the more highly specialized ones. Another point that shows its 
close relation to puncticollis is the possession of a process on 
the anterior claw of the middle pair of legs only ; and the form of 
this process also resembles that of puncticollis. Another 
genus, Eutatrapha, has been erected by Bates for those Asiatic species 
with the sides of the elytra carinated. We consider this character a 
sign of specialization and not of generic value, as we find it in an 
advanced rudimentary state in our tridentata, where it is not 
equally marked in all specimens. It is formed by the arrangement 
of the punctures and is quite different in appearance from the extreme 
form found in Eutatrapha (Saperda) metallescens. 
Eutatrapha (Saperda) i6-p u n c t a t a and v a r i c o r - 
nis (S. carinata) have this character also, but not so strongly 
marked. It can be traced in some other of our species, as S. d i s - 
c o i d e a ^ and S. h o r n i i , where a straight line of punctures, more 
or less pronounced in different examples, shows the most primitive 
form of this character; and its entire absence in some individuals of 
d i s c o 1 d e a robs it of any generic value it seems to possess in its 
more highly specialized form. To show the slight value of this and 
other characters taken separately, we would call attention to P a r a - 
glenea fort unci from China, which has the elytra carinated 
and has both claws of all the legs armed with a spine as in 
lateralis. It is closer to Saperda than any other genus. 
Glenida suffusa has the elytra carinated but lacks the pro- 
cess on the claws, and is only distantly related to Saperda. Several 
other genera were desired for study but material was not obtained 
in time for this bulletin. The males of metallescens have 
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the claws armed as in t r i d e n t a t a. Males of the other carinated 
species were not obtained. Should this genus be accepted our S. 
tridentata would be included in it. 

Subgeneric grouping. One character that could be used for a 
subgeneric division is the presence or absence of the process^ on the 
claws of the males. Though we consider this character of little 
value except to show the relation of the species and really a sign of 
specialization and not of much generic importance, as its occurrence 
in genera^ not very closely related to Saperda shows, its use as a basis 
of division would group the species as follows. 



Group I 



Ptc»ccss on anterior 
claw uf front and middle 
tarsi 



obliqaa 

mutica 

hornii 

Candida 

calcarata 

tridentata 

crctata 

discoidea 

Tcstita 

imitans 

fayi 



Group a 



Process on both 
claws of all tarsi 



lateralis 



Group 3 



Group 4 



Process on anterior i Process wanting 
claw of middle tarsi ; 

i 



puncticollis 



I populnea and its 

I onus 
concolor 



*LeConte and Horn, in their classification of the Colcoptcra of North 
America, make the* erroneous statement that this process is wanting in 
the European species. It is however very prominent in carcharias, 
punctata, 8-punctata and probably in others of which we did 
not see males. Lacordaire, in Genera of Colcopiera, also seems to imply 
that it is wanting in the European species. LcContc, in Nctc Species of 
North American CoUoptera, part 2 [Smithsonian Misccl. Coll. 264. 1873. 
p.239] overlooks the process on the claw of the middle tarsi of p u n c t i - 
c o 1 1 i s and the armature of all the claws of lateralis. Subsequent 
authors have committed the same errors. 

"In the species of Thyestes which we have seen, the males are armed 
as in puncticollis. The males in the genus Eutatrapha are armed 
as in the first group. Those ofParaglenea fortunei are like 
thos e of 1 a t e ra 1 i s . The males we have seen of the European species 
group as follows. To the first group belong carcharias, punctata, 
8-punctata, and to group 4 populnea and s c a 1 a r i s . The 
males of the other species we were not able to obtain. 
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This grouping separates p o p u 1 n e a and c o n c o 1 o r from 
the closely allied m u t i c a and h o r n i i , and brings together some 
that are not so closely allied, but it shows fairiy well tlie degree of 
specialization of the species, as will be shown later. 

If our species only are considered, a more natural grouping can 
be made on antennal characters, the species having annulated anten- 
nae being more closely related to each other than to those with unicol- 
orous ones; but, when the foreign species are taken into account, 
this character loses its value, as we find S. perforata and some 
of the species that have been referred to Eutatrapha and Thyestes 
with the antennae annulated, though the other characters would lead 
us to look for unicolorous ones, they being very close to our t r i - 
dentata and but distantly related to the species this character 
would place them with. Using the antennae, the species would 
divide as follows. 



Antennae annulated 


Antennae unicolorous 


obliqua 


Candida 


mutica 


calcarata 


homii 


tridentata 


populnea 


cretata 


moesta 


discoidea 


tulari 


vestita 


concolor 


imitans 




fayi 




lateralis 




puncticollis 



The foreign species, care h arias, scalaris, perforata, 
similis, quercus, Eut. varicornis, lo-p u n c t a t a 
and T. pubescens would come in the first group ; the others 
in the second group. 

The development of the head usually follows that of the process on 
the claws ; but there are exceptions to this rule, as is seen in the case 
of scalaris of Europe, where the flat front of the head would 
place it near calcarata instead of with populnea, where 
it more naturally belongs. In fact, whatever character is taken, it 
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will be found to be unevenly developed in its relation to the others 
possessed by the species. 

Other characters such as elytra! form, shape of thorax and abdo- 
men, etc., seem from our studies to have little if any constant value 
in grouping the species, as, when they are used, species are brought 
together that have very little direct affinity with each other. 

Bibliography 

1781 Fabricius, J. C Sp. Ins. 1 1230 (Genus erected) 

1787 Mantissa Ins. 1:147 (Genus characterized) 

1792 Ent. Syst. 1:307 (Genus characterized) 

1801 Syst. Eleu. 2:317 (Genus characterized) 

1854 Emmons, K Nat. Hist. N. Y. Agric. 5:119 (Habits, injuries etc.) 
1873 LcContc, J. L. Class. Coleopt. pt 2. Smithsonian Miscel. Coll. 
265, p.345-46 (Tribal characters) 

1873 New Sp. N. Am. Coleopt. pt 2. Smithsonian Miscel. Coll. 

264, p.238-39 (Table of species) 

1874 LeBaron, William. Noxious and Beneficial Ins. 111. 4th Rep't, 

Pi58> 159 (Table for separation of genus, no species) 
1877 Thomas, Cyrus. Noxious and Beneficial Ins. 111. 6th Rep't, p.37 

(Larval characters of Lamiides) 
1877 Provancher, Uabbi L. Faune Ent. Can. Coleopt., p.632 (Genus and 

table of species) 

1883 LeConte, J. L. & Horn, G. H. Class. Coleopt. Smithsonian Miscel. 

Coll. 507, p.331 (Characters of tribe) 

1884 Dimmock, George. Stand. Nat. Hist. 2:325 (Generic characters) 
1896 Leng, C. W. & Hamilton, John. Am. Ent. Soc. Trans. 23:146-47 

(Table of species) 
1898 Wickham, H. F. Can. Ent. 30:40-42 (Reproduces Dr Hamilton's 
table of species given in Am. Ent. Soc. Trans. 23, notes on food 
plants) 

Distribution. The genus is confined to the temperate parts of the 
northern hemisphere. The distribution of some of the species is 
somewhat erratic, and all but three American forms a[)pear to have 
originated in the East and occur in the State of New York. Our 
common calcarata, found through the East and Middle 
West, also occurs in Texas as well as the state of Washing- 
ton, and has been recorded from intervening territory. On the 
east coast tridentata has much the same range and is like- 
wise found in Texas, but not in the northwest. Obliqua, Can- 
dida, cretata,fayi, vestita,discoidea, lateral is. 
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puncticoIHs and m o e s t a have about the same range, being 
found in Canada, in the eastern states and also in the Middle West 
The typical populneais found only on the Pacific coast, t u 1 a r i 
occurs in the same localities and also in Colorado and Arizona. 
Concolor is found in Arizona and Colorado. The variety u n i - 
color has the same general range as moesta. Hornii is 
confined to the western coast from Los Angeles Cal. to British 
Columbia. 

Specific relationships. Before attempting to group the species 
according to their natural afiinities, a few remarks on their specific 
characters may be of interest. The antennae of most species arc 
unicolorous. In some, obliqua, mutica, hornii, popul- 
nea, moesta, tulari and concolor and its variety, they 
are more or less annulated with g^y, (brown and black in 
obliqua), and two of these species have the first joint enlarged. 
The length of the antennae also varies in the different species, being 
very short in mutica. 

The shape of the last segment of the female abdomen presents an 
excellent character for the separation of some species. The pygidium 
of some is broad with the apex blunt and in others it is long. The 
tip may be more or less divided into two lobes, the upper surface 
may be either marked by a median depression or may be convex as 
in mutica. 

The angle formed by the sides varies in different species. The 
front claws of the anterior and middle tarsi of the males are 
armed with either a blunt process or tooth, which is lacking on 
the front pair inpuncticollis, wanting on all claws in p o p u 1 - 
nea, moesta, tulari and concolor and present on both 
claws of each pair of legs in lateralis. This process is subject 
to variation as to size and form in individuals of the same species, 
and it has been used as a specific character as little as possible. The 
shape of the thorax, whether cylindric or narrowed in front, 
affords a good character. The form of the apex of the elytra is of 
value in determining species, as they may be rounded, obliquely 
narrowed, armed with a spine or truncate. The shape of the head 
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and eyes varies greatly in different species. The punctures of some 
species are quite constant ; but in others, populnea, moesta, 
tularin they vary so much that little dependence can be placed on 
them. The species range in size from calcarata, which is from 
?i to iH inch long, to populnea H inch in length, but occasional 
specimens may be much smaller than the normal. The color and 
markings are quite constant, and only lateralis shows marked 
variations. Calcarata has a variety, adspersa, which is 
entirely brown. The legs of most species are black, covered with a 
gray pubescence, yellow in v e s t i t a ; those of obliqua, cre- 
t a t a and d i s c o i d e a are reddish brown with gray pubescence. 

Arrangement indicates the degree of specialisation. The salient 
characters of the various species having been given, it now remains 
to use them in a natural grouping of the forms. It is very apparent 
that the usual arrangement is arbitrary and based almost entirely on 
color and markings. It is not to be supposed that the following 
grouping means that the species are derived or descended from each 
other. It represents simply our idea of the degree of removal or 
specialization from an ancestral type and is based on a study of char- 
acters of unequal value. It is very evident that our own species 
have specialized along different lines and have probably originated 
from several type forms. 

The least specialized of our native species is evidently c o n c o 1 o r, 
since it is unicolorous, has no striking characters and presents fewer 
differences from its nearest allies in other genera, than any of the 
other species. It has no process on the claws of the male 
and the rather few elytral punctures are merely shallow depressions 
without definite edge and are punctate like the remainder of the 
elytra. The species diverging most widely from it, and therefore 
the most specialized, is obliqua, since it lias characters not 
possessed by any of the others. It has the elytra separately narrowed 
and armed with a spine. The thorax is narrowed in front, and the 
head is small, and deeply impressed between the eyes. The annulated 
antennae have the first joint swollen and dark, and the elytra are 
embossed to match the color pattern. The process is very highly 
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specialized as can be seen by reference to figure 3. The species which 
possesses the greatest number of these characters is m u 1 1 c a . It is 
true that it lacks the spine at the apex of the elytra, but it has the nar- 
rowed thorax, small head and the antennae with an enlarged, dark 
basal joint These two species form a group by themselves closely 
approached by hornii (which is nearly related to the European 
s i m i 1 i s) ; it has the annulated antennae, but the first joint is nor- 
mal and the thorax is nearly cylindric, in some specimens entirely so. 
The color and maculation are much like those of m u t i c a . We then 
come to the European carcharias, with its narrowed thorax and 
annulated antennae. The humeral angles are quite prominent and 
the elytra tapering. The nearest American representative is Can- 
dida, an insect which at first would not seem to belong here, but 
that is due more to the color and markings, characters of the smallest 
value, since, if we omit the color from consideration, we shall find 
that the shape and structure are very similar to carcharias, as 
represented by the narrowed thorax, small head, prominent humeral 
angles and tapering elytra. The unicolorous antennae show Can- 
dida to be less specialized than this European species. C a 1 c a r - 
a t a , our next species, is also somewhat related to carcharias 
and leads naturally totridentata, which is of the same general 
shape and has in addition the elytra truncate and weakly sinuate at 
tip, evidently an early stage of the sutural spine found in c a 1 - 
carata. Tridentata has a character (a submarginal carina 
beginning at the humeral angle and continuing to the apex) not 
present in any other of our forms, but which, strange to say, has its 
counterpart in some old world species.^ 

The remaining species appear to follow in regular order as g^ven 
in Henshaw's list, except that f a y i would more naturally follow 
lateralis, since it has the rounded head possessed by the species 
that follow and the same gall-making habit. The spine on its front 
claws is very small and rudimentary, approaching the condition of 



*This character is made use of by Bates to form the genus Eutatrapha, 
to which he refers i6-p unctata, varicornis and metal - 
1 e s c e n s . It would also include tridentata. [See p. 61 
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puncticoIHs, where it is entirely absent. I m i t a n s is close 
to lateralis and f a y i and presents more characters in common 
with the last than with tridentata, though its markings are 
much like the latter. 









Fiff. I Front claw of first and middle tarsi of the following species : i and 2, Sapcrda 
imitans; 3 and 4, Saperda tridentata; 5 and 6, Saperda discoidea; 7 and 8, 
Saperda Vestita. C= claw, P= process. 

Systematic list of American species of Saperda 



obliqua Say 
mutica Say 
homii J out el 
Candida Fabr. 
calcarata Say 

var, adspersa Lee, 
tridentata Oliv. 
cretata Newfn. 
discoidea Fabr. 



imitans n. sp. 
lateralis Fabr. 

var. connecta n. var, 
fayi Bland. 
puncticollis Say 
populnea Linn, 
subs p. moesta Lcc. 
subsp. tulari n. subsp. 
concolor Lee. 

var. unicolor n. var. 



vestita Say 

The development of the process on the claws follows the foregoing 
arrangement better than any other, and we find that the degree of 
development is somewhat different from published accounts of earlier 
workers, who probably lacked sufficient material. 
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Process moderate on anterior claw of front and middle tarsi: 
obliqua, mutica, hornii, Candida. 

Process long on anterior claw of front and middle tarsi : c a 1 c a - 
rata, tridcntata, cretata. 




cUw, Pqii 



Process shorter on anterior claw of front than middle tarsi : d i s - 
coidea, vestita, imitans. 

Process small on both claws of all tarsi : lateralis. 

^ Process very small on anterior claw of front and small on middle 
tarsi : f a y i . 

Process wanting on front and large on middle tarsi : p u n c t i - 
collis. 

Process wanting: populnea, moesta, tulari and con- 
color. 

'As this process shows considerable variation in shape and size in 
different specimens of the same species, we have taken the most 
shape and size us the normal for each species. 
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Key to species 

a Antennae plainly annulate 
b Head deeply impressed between the eyes 

e Antennae with first joint normal and gray hornii 

cc Antennae with first joint enlarged and dark 
d Elytra obliquely narrowed, ending in a spine at the 

tip o b 1 i q u a 

dd Elytra slightly narrowed and without a spine mutica 




Fig. 3 Claws of following^ species : x? Roth claws of front tarsi of S. lateralis; 18 Both 
claws ofmiddle larsi of S. lateralis; 10 Front claw; ao Posterior claw of middle tarsi of S. 
lateralis: 21 claw of middle tarsi of S. puncti collis; zi and 23 Claws of hind tarsi of 
S. lateralis; 34 and 25 Claws of front and middle tarsi of S. fayi; a6 and 27 Claw of front 
and middle tarsi of S. o b 1 i q u a ; 28 and 29 Claw of front and middle tarsi of S. mutica. 



bb Head rounded in front 
c Antennae with first joint black and normal in size 

d Upper side strongly punctate and confluent with few punctula- 
tions between, sparsely covered with gray or light fulvous hairs, 
several spots of dense yellow or fulvous hair on elytra; fulvous 

stripe on side of thorax populnea 

dd Upper side with punctures not so numerous, and sparsely cov- 
ered with gray hairs, unicolorous, punctulations on intervals 
more numerous; light stripe on thorax nearly obso- 
lete subsp. m o e s t a 

ddd Upper side with fewer but larger and deeper punctures, more 
densely punctulatc on the intervals and densely covered with 
red or fulvous hairs; thorax with stripe on sides and 
top subsp. t u 1 a r i 
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dddd Upper side Rnely punctulate and with small shallow punctures 
and uniformly covered with a dense layer of light gray 
or yellowish gray hairs; thorax with lateral stripe 

concolor 
e Punctures much more numerous, hair dirty gray; lateral stripe 

wanting or nearly so var. u n i c o 1 o r 

aa Antennae unicolorous 
b Elytra rounded with spine at suture 

c Gray with yellow patches calcarata 

cc Color uniform fulvous var. adspersa 

bb Elytra with marginal or submarginal stripe 

c Thorax and elytra brown or yellowish brown with two white 

stripes; under side white Candida 

cc Thorax yellow with four black spots on dorsum and one on each 
side; elytra bordered with bright yellow ^ith a black spot in 

front; under side gray puncticollis 

ccc Thorax and elytra gray and with an orange red lateral stripe 
d Second and third cross bands on elytra oblique, a dark spot 
usually on each side of the first and one behind the third; 
front of head very flat; elytra more or less truncate 

tridentata 
dd First and second cross bands on elytra oblique; front of head 

flat; elytra rounded at apex imitans 

cccc Thorax and elytra black 

d Sutural and lateral stripe on elytra orange red; head somewhat 

rounded; under side gray 1 ateralii 

dd Sutural stripe usually wanting and with one to three cross bands; 
lateral band reaching to margin; under side gray 

var. connecta 
bbb Elytra with spots, rarely concolorous 
c Cinnamon brown with a white stripe on each side of the thorax 
d A large white spot in center of each elytron and a smaller one 
near its apex, neither reaching to margins; sides and under 

surface white cretata 

dd White stripe on thorax continuing on elytra at humeral angles; 
the elytra with two white spots, one at the middle, the other 
near the apex and almost sutural; sides and under surface 
white; the spots are more or less obsolete in the male..f ayi 
cc Cinnamon brown, sometimes nearly black, with a transverse, un- 
dulate, yellowish olive fascia across the middle of the elytra; 
sometimes with an additional spot both before and behind this 
fascia; thorax and apex of elytra and scutellum olive; legs light 

reddish, under side lighter discoidea^ 

ccc Uniformly reddish brown, sometimes black; legs reddish; under 

side lighter discoidea^^ 

cccc Olive yellow with three denuded black spots on each elytron, 
some or all occasionally wanting vestita 
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Grouping and summary of the food habits of the larvae 

The larvae of this genus may be divided by their food habits into 
three classes : ( i ) those that bore in the large branches and trunks 
of living trees and feed on the sap, calcarata, Candida, cre- 
tata, vestita and possibly h o r n i i and m u t i c a ; (2) those 
that live in small branches and usually produce galls, subsisting on 
sap, and not making the extended galleries of the first group, f a y i , 
populnca, obliqua, concolor; (3) those that feed on liv- 
ing and dead tissues of dying or recently killed trees, tridentata, 
discoidea, lateralis, imitans and puncticollis. 
The manner of feeding and the portion of the tree attacked vary with 
different species, and most of the forms have special food plants. 

S. obliqua feeds close to the ground at the collar of the black 
alder, where it often entirely girdles the stem, forming a knot or gall 
and ultimately killing it; and, when not entirely girdled, the tree is 
so weakened that the stem soon breaks. A walk through an alder 
swamp where this insect is common will show a great number of 
prostrate stems in all stages of decay. 

S. m u t i c a . This species is said to live on the willow and is the 
only eastern form that we have not bred and of which we have been 
unable to secure workings. 

S. h o r n i i feeds on the willow according to Dr H. C. Van Dyke, 
who has taken the insect on that plant. 

S. Candida is usually very common in apple and attacks sev- 
eral allied trees. It is quite destructive to seedlings and young 
trees, where it works at the base of the trunk and roots, and, as sev- 
eral generations follow in the same wound, the tree is soon killed. 

S. calcarata works in the trunk and larger branches of the 
silver poplar' in particular and soon kills the trees. Tt is surprising 
to see the quantity of sawdust around a badly infested tree, thrown 
out by the larvae when making their pupal chambers. 

S. tridentata works in and under the bark of the trunk and 
branches of the elm, and has also been recorded in other trees. 

S. cretata lives in the thorn and apple, usually in the trunk and 
larger branches, and works somewhat like S. calcarata, but the 
burrow is longer and more tortuous. 
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S. V e s t i t a attacks the linden and in our experience works mostly 
at the base and roots. We have never found it more than 12 inches 
from the ground, and that seldom. It can always be found in ex- 
posed roots and at the base of the tree close to the ground. In either 
case the larvae usually work in the subterranean parts. Prof. F. M. 
Webster has also noted this habit. 

S. discoidea lives under and in the bark of hickory, specially 
dying trees or those recently killed byScolytus quadrispi- 
n o s u s Say. It can be easily bred from a piece of dead bark. 

S. i m i t a n s is not known in its early stages but probably bores 
in hickory and not in elm. 

S. lateralis works in hickory at some injured place near the 
root and is partial to the base of sprouts that grow around stumps 
on recently cleared land. 

S. f a y i makes a gall very simlar to that of concolor, but 
breeds in the thorn. 

S. puncticollis works in the dead branches of Virginia 
creeper, eating the inner bark and pupating in a chamber excavated 
in the wood. 

S. populnea feeds on the willow and poplar. S. m o e s t a 
makes a gall on the balm of gilead, and this, we believe, is its only 
food plant, and the form t u 1 a r i lives in willow. 

S. concolor makes a gall on poplar and willow shoots. 

Saperda obliqua Say 
Alder borer 

This species, while rarely met with in the adult form, appears 
to be very common in New York State, judging from the condi- 
tion of some of the alder swamps wc have visited. 

Life history and habits. This insect's method of working is 
quite characteristic [pi. 5, fig. 3], and the badly girdled stems with 
gall-like enlargements, are not difficult to find. The insect works 
close to the ground in black alder, frequently girdling the trunks, 
and in infested swamps large numbers of prostrate stems in all 
stages of decay may be found. There are usually two or three 
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borers in each trunk, one of which is very apt to work downward to 
the depth of 3 or 4 inches and often below the ground level and the 
others in an opposite direction. The young grubs bore just beneath 
tlie bark, much like those of S. Candida Fabr., and the nearly 
full grown individuals work near the center of the stems and not 
infrequently fairly riddle the base, causing it to break in the 
wind. In fact, the general method of work is very similar to 
that of the round-headed appletree borer, and the perfect insect 
emerges from a hole very similar to that made by the species 
infesting the apple. 

The beetle [pi. 5, fig. 6] is generally found near the top of alder 
branches. Mr Fred Knab, of Chicopee Mass. states that it 
easily escapes notice on account of its great resemblance to a 
withered leaflet He adds that it differs from others of its genus, 
which are also shy insects, in that it remains perfectly motion- 
less, clinging tightly to the branch and with the antennae ex- 
tended forward. He has also found this insect on birch. Dr 
Packard records the beetle as occurring on alder; Dr Smith 
states that it is rare throughout New Jersey, where it breeds in 
black alder; and the late Dr Lugger records it as breeding in 
hazel shoots. 

Distribution. This species was described by Say from Mis- 
souri; It has been collected about Buffalo by Zesch-Reinecke ; 
Dr Smith records it from New Jersey; and Dr LeConte from 
Pennsylvania. The following localities for this species have 
been g^ven by Messrs Leng and Hamilton : Wisconsin, Missis- 
sippi, Canada, Massachusetts, New York, New Jersey, Pennsyl- 
vania and Missouri. It has been found in various localities about 
New York city, such as Bronx park, Fort Lee and Staten Island and 
has also been recorded from Alabama and Montreal. We have seen 
specimens taken in Illinois in the Bolter collection. 

Description. Light reddish brown with darker bands; an- 
tennae annulate, with the first joint dark and swollen; thorax 
narrowed in front; a dorsal stripe of darker brown continuing 
on the head; a subdorsal stripe that converges and continues on 
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the elytra around the scutellum; a lateral stripe that connects 
at the humeral angle with the first of four oblique bands on the 
elytra. The spaces occupied by the darker portions are depressed 
and less pilose. The elytra are separately narrowed at the apex 
and armed with a spine. The head is strongly impressed be- 
tween the eyes. The work of the larvae is well represented on 
the plate. 

Natural enemies. No literature on this subject exists ; but we 
have found a number of affected alders which showed the work 
of woodpeckers, and evidently these valuable birds are very effi- 
cient factors in reducing the numbers of the borers. In one short 
limb we found four good sized holes made by the birds in their 
search for grubs [pi. 14]. We have also found many of the larvae 
destroyed by a dipterous parasite which pupated in the burrows 
after destroying the maker ; several larvae or pupae of this Tacliinid 
are usually found in each working. 

Another small dipterous larva is sometimes found in considerable 

numbers feeding on the larva or pupa but we have not been able to 

rear it 
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Saperda mutica Say 

Life history. Very little is recorded concerning the life his- 
tory of this species. Beetles were taken by Mr W. H. Harring- 
ton on May 15 and captured by him in the open on June 29. He 
records this species as living on decaying willow. 

Distribution. This beetle has been recorded from the follow- 
ing localities: Missouri [Say], Buffalo [Zesch-Reinecke], New 
Jersey [Smith], Ottawa Can. [Harrington], Canada, New York, 
New Jersey, Mfssouri, Kansas and Nebraska [Leng-Hamilton], 
Philadelphia Pa. [Wenzel]. Dr LeConte thought that this species 
was probably the S. p o p u 1 n e a of Fabricius and Olivier. Its 
work is unknown to us. 

Description. Black, sparsely covered with a gray or fulvous 
vestiture which is denser in places,- forming numerous spots on 
the elytra [pi. 7, fig. 2]. These denser places are usually yel- 
lower in color. Antennae short, annulate, with first joint enlarged. 
Thorax narrowed in front with a fulvous line on dorsum, Con- 
tinuing on the head, also lateral line on sides. Head impressed 
in front between the eyes. 
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Saperda homii Joutel 

This species [pi. 7, fig. 3] has been mistaken for S. m u t i c a , 
but can be easily separated from it by the first joint of the 
antennae being normal in size and also by the fact that the last 
abdominal segment of the female has a deep longitudinal im- 
pression along the middle of the upper side, while m u t i c a 
has that part convex. The punctures of this insect are also much 
larger and deeper, and fewer in number. 

Some specimens have lost the yellow marks and are entirely gray. 

Distribution. Oregon, Los Angeles Cal.,^ Humboldt county, 
Cal., Nevada county, Cal., Yoseniite Cal., Goldendale Wash. 






z a 

Fig. 4 Last dorsal segment with tranarerse section at A: zS. hornii; sS. mutlca 

Description. Black; shining, entirely covered with a dense 
layer of light yellowish gray hair, lighter beneath, and diversi- 
fied above with irregular blotches and streaks of dark yellow 
arranged on the elytra in broken and irregular longitudinal 
lines, the line nearest the outer margin and just below the 
humeral angle unbroken except by the punctures^ and continu- 
ing nearly to the tip. Elytra obliquely narrowed at apex. 
Thorax cylindric, sometimes slightly narrowed in front, with a 
longitudinal stripe of dark yellow hair on each side and on top, 
under side yellow. Scutellum yellow. Entire insect covered 
by rather large and deep punctures, slightly smaller beneath. 
Head : hairs yellow, changing to gray at labrum. Legs and under 
side of body light yellowish gray with glabrous punctures. An- 
tennae annulate except first joint, which is entirely gray and 



*In the original description, the locality of the type male in the national 
museum was wrongly given as Yosemite Cal. It should be Los Angeles 
Cal. 



MONOGRAPH OF THE GENUS SAPERDA 23 

moderate in thickness. The pygidium of the female has a deep 
longitudinal depression along the median line, dividing it into 
two lobes. 

Its work is unknown. Mr J. J. Rivers and Dr H. C. Van Dyke 
have both taken it from willow. 

Bibliography 
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Saperda Candida Fabr. 
Round-headed appletrec borer 

There is perhaps no better known enemy of appletrees than 
the above named insect. The common designation, apple borer, 
usually refers to this insect, though by common consent it is 
gradually becoming known as the round-headed appletrec 
borer in contradistinction to the destructive flat-headed species, 
Chrysobothris femorata Fabr., which is frequently 
very abundant in appletrees. The round-headed appletree borer 
is particularly injurious to young trees, and it is probably respon- 
sible for the death of more of these than all other natural agents 
combined. 

Elarly history. This species was very early known as a 
notorious pest throughout New England and the Middle states 
according to Dr Harris. Mr Philip Heartt of Troy lost in 1825 
several hundred young appletrees which he valued at $2000, 
many of them being so seriously affected that the base of their 
trunks was literally honeycombed by the galleries. The late 
Dr Asa Fitch stated that, of $10,000 worth of trees sold in 
Washington county in 1851, fully one half were destroyed within 
eight years. Not infrequently the borers were so abundant as 
entirely to girdle the tree. Mr William Couper, in 1862, attrib- 
uted the great destruction of appletrees about Quebec to the 
ravages of this insect. Mr D. B. Wier, of Wisconsin, writing 
of this species in 1872, characterizes it as one of the worst 
enemies of fruit trees and states as his opinion, that it would 
destroy 5000 out of to,ooo young trees within three years. Dr 



24 NEW YORK STATE MUSEUM 

J. B. Smith considers this borer very destructive to young apple- 
trees in many parts of New Jersey and states that it is a more 
serious enemy of the quince. Miss Mary Treat, of Vineland 
N. J., writing of this insect in 1893, stated that it was unusually 
abundant in that section and threatened to kill the trees in spite 
of all efforts, 10 to 12 borers being found in one. Mr G. T. 
Powell, of Ghent N. Y., reports taking 30 grubs from a tree in 
1889, a year when they were unusually abundant. 

The work of this insect is so insidious that it is difficult to 
gain an adequate idea of its great destructiveness, specially as 
the sickly condition of the trees is frequently attributed to some 
other than the true cause. 

The above brief records will give some idea of how dangerous 
an enemy this beetle is ; and it is very likely that in future years 
appletrees will have to be guarded more closely than in the 
past, if they are to be protected from serious injuries by this 
pest. 

Life history. The adult beetles have been observed abroad during 
June, July and August. Dr Fitch states that the beetles begin to 
appear in Washington county, N. Y., about June 20. They arc 
secretive in habit and deposit eggs in the bark near the ground. Mr 
Zimmerman records the appearance of the beetle June 2 and 3, 1878, 
and adds that this date is 20 days earlier than usual. Prof. Cyrus 
Thomas, writing of this pest in 1877, states that it appeared in May 
in Illinois, and Mr D. B. Wier, of Wisconsin, gives the date of the 
appearance of the beetles from the middle of May to the middle of 
June. Mr Tallman has recorded finding this species in copulation 
on elm June 7. Dr J. B. Smith, state entomologist of New Jersey, 
gives the date of the occurrence of the beetles from May 20 to July 15. 

The egg of this borer is a pale, rust-brown color, about H inch 
long, one third as broad in the middle and somewhat flattened, so 
that its depth is about one third its width. It is rather easy to find 
eggshells in the oviposition scars [pi. i, fig. 2], and it will be seen 
that they are fairly tough, without any sculpture and sufficiently 
plastic to receive impressions of wood fibers between which they may 
be placed. 
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The oviposition scars [pi. i, fig. 2; pi. 8, fig. i] may be readily 
detected as longitudinal slits in the bark, ranging {rem Vi to as much 
as H inch in length. These scars have somewhat irregular, dried 
edges^ and in early spring usually have small, rust-red borings hang- 
ing therefrom [pi. 8, fig. 2]. Their location is made more apparent 
by the adjacent discoloration and shrinking of the areas where the 
young grubs are at work in the underlying green tissues [pi. 8, fig. 3]. 
These scars are sometimes very abundant on young trees. The 
writer observed 1 1 of them on a portion of a smooth trunk less than 
6 inches long and VA inches in diameter [pi. 8], and all were within 
6 inches of the ground, two being close to its surface. The impor- 
tance of these marks lies in the fact that they indicate the location 
of the young grubs, which may be reached and destroyed in the 
fall or early spring without material injury to the tree. The split- 
ting of the bark is primarily caused by the female in preparing 
for deposition of her eggs, and the orifice is further enlarged by 
the consequent shrinkage and drying following the operations of 
the grub. On cutting into one of these scars [pi. 8, fig. 3] in early 
spring, young grubs, ranging in size from % to l^ inch in length, 
may be found in the shallow cavity in the inner bark and outer 
sapwood, and in some cases remains of the eggshell may be ob- 
served. The method of oviposition has been described by Dr C. 
V. Riley as follows : 

The female beetle makes an incision in the bark, causing it to be 
split from % to sometimes ^2 an inch. The incision is often made 
entirely through the bark, and the tgg is thrust between the bark and 
the liber at right angles to one side of the slip, from l^i to M of an 
inch from the aperture. Sometimes the bark is but partially pene- 
trated, in which case it is pried open on one side of the aperture for 
the reception of the egg. In either case the egg is accompanied by 
a gummy fluid which covers and secures it in place and usually fills 
up the aperture. In young trees, with tender bark, the egg is usually 
thoroughly hidden ; while in older trees it is sometimes so shallowly 
embedded as to be readily seen. 

Mr W. Junkins, in the New England Homestead of Jan. 3, 1885, 

has also described this interesting process, as it occurs on twigs 

set in moist sand in a jar: June 15 he observed one of four females 
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deposit an egg. " She first made an incision in the bark close to the 
sand ; then, turning her head upward, with her ovipositor she placed 
the egg in the bark nearly H of an inch from the incision^ the baik 
having been started from the wood." 

Mr D. B. Wier states that the beetles copulate from lo days to two 
weeks after reaching maturity, and soon after the females commence 
to lay eggs. They are mostly deposited by night, usually from i to 
lo inches from the ground. He observed that, where the beetles arc 
numerous, several females will often lay their eggs on the same tree 
at different times, sometimes as long as two or more months apart 
He has found as many as 27 young borers of eight diflFerent sizes in 
one tree in September. The eggs are said by Professor Chambers 
to hatch in about 14 days, and Professor McMillan gives the time as 
18 days. The period observed by Mr Junkins, June 15 to July 7, 
was 22 days. Mr Buckminster believed that the females lay about 
10 eggs, which hatch in about eight days, as stated by Gay. Dr 
Saunders, in his Insects Injurious to Fruit, states that the beetle bores 
into the bark and deposits an egg in the cavity thus made ; and Dr 
Dimmock, writing of this species in the Standard Natural History, 
observes that the cavity is filled with a cementlike secretion. 

The young borer, or larva, almost invariably works downward just 
under the bark, making a somewhat sinuous channel with an oval 
enlargement at a variable distance from the point where the egg was 
laid. This oval chamber is evidently where the winter is passed. The 
presence of the insect is readily detected later, or in spring, by the 
rust- red borings which are ejected or forced out of the galleries [pi. i, 
fig. 3]. There has been some discussion as to whether the larva 
actually ejects the borings. Dr Fitch was of the opinion that they 
commonly had the aspect of not having been forced out by the worm 
but of being thus crowded out because the mass under the bark 
swelled when dampened by rain soaking through the dead tissues and 
saturating the contents of the galleries. This explanation did not 
satisfy us. Our observations have been that the older larvae of this 
species always have more or less clear gallery space to travel about 
in and this they keep clear for the time being. They connect the 
interior workings with the chambers under the bark where they 
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fed on the sap. When gnawing in the interior galleries they throw 
the debris behind and void their excrement from time to time while 
woricing; when tired or with hunger satisfied they take this frass 
in their mandibles and pack it in the galleries and corners of the 
" bark " chamber out of the way occasionally removing and repack- 
ing in some other place. They will also carry it to openings in the 
bark of their feeding chambers, and push it out, using the mandibles 
only. When at work in the " bark " chamber they void their excre- 
ment through one of the openings, ejecting it so that it will fall out- 
side. This is usually done when the voided matter is soft and 
watery. 

The life history of this insect may be summarized as follows : The 
young borer, on the approach of winter, descends as near the ground 
as its burrow will allow and remains inactive till the following spring, 
when it begins operations anew, and on the approach of the second 
winter it is about half grown and still living in the sapwood. It is 
at this period that the most damage is done, for, where four or five 
occur in a single tree, they almost girdle it. The next summer, when 
it has become about three fourths grown, it cuts a cylindric passage 
upward into the solid wood and, having finished its larval growth, 
continues this passage to the bark, sometimes cutting entirely through 
a tree to the opposite side and sometimes turning back at a diflferent 
angle. Several borers in one tree will fairly riddle its base [pi. 9]. 
The upper end of the passage is stuflFed with fine borings and the 
lower part with long wood fibers [pi. i, fig. 5, 6]. After this the 
larva remains unchanged through the winter, transforming to a pupa 
the following spring, and the beetle appears some time during the 
summer, leaving through a circular exit hole [pi. i, fig. 7; pi. 9]. 
The latter frequently becomes overgrown, as represented in plate 8, 
figure 4. 

Habitat. This species is said by Dr LcConte to occur in the 
Middle, Western and Eastern states. Professor Cook states that it 
is widely distributed in Michigan, and Rev. C. J. S. Bethune, writ- 
ing of the insect in 1877, records it as very abundant in the Niagara 
district and in the vicinity of Montreal and Quebec. Professor Mc- 
Millan stated in 1888 that every orchard in Nebraska was infested. 
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It has been recorded specifically by various writers, from Canada, all 
of New England, Delaware, Maryland, Michigan, New York, New 
Jersey, Pennsylvania, Ohio, Missouri, Iowa, Kansas, Texas, Alabama, 
Mississippi, Oklahoma, Virginia, Arkansas, West Virginia, District 
of Columbia, and Mount Desert Me. [Harris], 

Food plants. This pernicious borer is apparently limited to rela- 
tively few food plants. It is specially injurious to tlie quince and 
nearly as much so to the apple. Its native food plants are the thorn, 
mountain ash, chokeberry (Pyrus arbutifolia) and shad 
bush. It has been recorded by Walsh as rare on pear and by Beuten- 
muller as attacking plum and cherry. 

Description. Brown above with two white bands joined at the 
front and extending to the apex of elytra, under side and front of 
head white. Antennae light gray, legs lighter gray [pi. i, fig. i]. 

Natural enemies. Not very many enemies of this insect have 
been discovered. An undetermined carabid larva was found preying 
on the borers by Walsh and Riley in 1866. Promachus sap- 
e r d a e Riley M. S., now known as Cenocoelius popu- 
1 a t o r Say, was bred from borers received from Indiana by Messrs 
Riley and Howard in 1890. The downy woodpecker and the great 
golden woodpecker have been seen in infested orchards by Miss Mary 
Treat of Vineland N. J. but none of them were observed at work 
around the base of the trees. Dr Fitch in his first report states that 
the downy woodpecker, which is frequently seen in the orchards, is 
one of the means provided by nature for keeping this insect in check, 
and adds that a neighbor, who had devoted much attention to birds 
and their habits, informed him that he had repeatedly noticed this 
woodpecker remaining for a considerable time down at the very 
root of appletrees, busily occupied in some operation. This would 
seem fo be very good evidence that this bird does prey on this borer. 
That woodpeckers do this is conclusively proved by specimens 
recently collected in the vicinity of Albany, which show the charac- 
teristic work of these birds, but unfortunately give no clue to the 
identity of the operator. 

Preventive and remedial measures. The control of an insect 
pest of this character may be brought about in two ways : (i) the 
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insect may be prevented from infesting the tree in some manner, 
or (2) destroyed after it has obtained entrance. 

Dr Fitch had his attention called to the beneficial effect of 
soap applications, and he states that, if the bark of the trees 
be rubbed with soap the latter part of May, no borers will 
attack them. This was tested by him with the result that 
treated trees were free from the pest, while almost all of the 
untreated ones were infested with borers. One of the latter, 
only 3^ inches in diameter, contained 15 of the grubs. Mr 
Fowler has proposed the use of 2 quarts of whale oil soap and 
i pound of sulfur and enough clay to give the mixture the 
consistency of paint, and advises applying the compound early 
enough to prevent the deposition of eggs. Professor Cook in 
1881 thought washing the trunks and larger branches of the 
trees in May and the last week in June with soap would protect 
them from the borers, and Prof. C. M. Weed has advised the 
use of what we know as the carbolic soap wash and observes 
that it is very effective when thoroughly applied. Some ob- 
servers, however, state that soap applications, and similar pre- 
ventive measures, are of comparatively little value, and a few 
consider the alkaline washes more effective than soap. A band 
of tarred paper, or bands of newspaper, wrapped tightly around 
the base of young trees during the period the beetles are abroad, 
affords considerable protection and is used rather extensively in 
some fruit-growing sections. The bands should extend from the 
soil about 2 feet high, should be tied at the top so that the 
beetles can not get behind the band and should make a fairly 
tight connection with the ground. Professor Slingcrland has 
recently advised trying a coating of coal tar, first testing to see 
if the trees were injured by this substance. Whitewashing the 
trunk has also been advised by certain writers and appears to 
have a somewhat deterrent effect. The application is comparatively 
inexpensive and, in absence of anything else, may well be em- 
ployed. Dr J. B. Smith has advised the use of a poisoned white- 
wash. The use of ashes about the roots is also Ji^f^od, since, if 
they are heaped somewhat, they will protect the lower portions 
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of the tree from injury. The idea of these applications is to coat 
the bark or protect the base of the tree with some substance 
which will deter the beetles from depositing their eggs and 
therefore prevent infestation. These applications should be 
made in this latitude by the latter part of May and again early 
in June, or, in the case of permanent bands, the application of 
them at the earlier date is sufficient Dr Fitch states that, in 
his observation, the worst infested trees are shaded and choked 
by suckers, and he therefore urges keeping the base of the trees 
clean. It is undoubtedly a good practice to observe this advice, 
since it at least permits the ready detection of the borers. We 
believe that suckers at the base of the tree are frequently caused 
by serious injuries by the larvae, and our experience indicates that a 
tree with an unprotected trunk is almost as likely to be attacked by 
the insect as one with its base shaded. 

Thomas Say in 1825 recommended covering infested trees the 
latter part of April or early in May with mortar in order to pre- 
vent the emergence of the borers. This, so far as we can learn, 
has never been extensively tried and is of doubtful value. After 
the insect has once made its way into the tree, there is nothing 
better than cutting out the borers and destroying them, or killing 
them with a wire while in the tree. Either operation is best 
carried out in September or October or in early spring, because 
the work of the young borers is apparent at this time, and the 
recent borings facilitate their detection. A young tree will re- 
cover if the bark be extensively cut with a knife, and the over- 
cautious operator should remember that the borer is very likely 
to cause more injury if allowed to remain. The use of the wire 
will undoubtedly avoid considerable cutting in some instances, 
and it should be employed wherever practicable. Dr Fitch has 
advised cutting into the upper part of the boring, removing the 
sawdust and then killing the pest by pouring in a considerable 
quantity of hot water. This is undoubtedly efficient; but it ap- 
pears to have a limited application, and in most cases it is prob- 
able that cutting out or destroying with a wire is to be preferred. 

The quince suffers most from this borer, and perhaps the best 
method of controlling the pest in quincetrees is that described 
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by Mr Woodbridge Strong in the issue of the Country Gentleman 
for Mar. 20, 1890. His plan consists in providing the quince 
with a trunk which is practically borer-proof, and he accom- 
plishes this by first taking stocks of English hawthorn and graft- 
ing on them varieties of Crataegus crus-galli or 
c o c c i n i a , which are worked on the hawthorn at the surface 
of the ground, and a year later hawthorn is worked back onto 
the native stock about a foot above and then quince on that a 
few inches higher. This compound tree is then set so that the 
hawthorn stock is below the surface of the ground and the 
Crataegus occupies the first foot. Mr Strong states that such 
trees make very satisfactory growth and fruit readily, and that, 
while the work of preparing them is difficult and involves con- 
siderable labor, the results amply justify the expense. 
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Farmer, July 1879, 9*^42 (Natural history of S. bivittata) 
1879 la. State Hort. Soc. Trans. 1878, 13:392-93 (Life history, reme- 
dies, figures, as S. bivittata) 
1879 Riley, C. V. Kan. State Hort. Soc. Rcp't, 9:196-98 (Habits and 
remedies) 

1879 Stout, O. E. Kan. State Hort. Soc. Rep*t, 9:87 (Brief notice) 
1880^ Bateman, . Country Gentleman, 45:246 (Wash for borers) 

1880 Clay, C. M. Land and Home, Jan. i, 1:139 (Sap-suckers destroy 

borers) 
1880* Osbom, Herbert. Western Stock Jour, and Farmer, July 10, p. 153 

(Answer to inquiry: habits of S. bivittata) 
1880 Zesch, Frank ft Reinecke, Ottoman List of Colcoptera of Buffalo 

and Vicinity, p.ro (Listed) 

> Reference unverified. 
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1881 Cook, A. J. Can. Ent. 13:191 (Soft soap protects trees) 

1881 Osborn, Herbert. la. State Hort. Soc. Trans. 1880, 15: m» "2 

(S. c r e t a t a compared with) 

1882 Lintncr, J. A. Injurious and Other Ins. N. Y. ist Rep't, p.58, 64 

(Remedial measures), p.33^ (Listed) 

1883 Atkins, C. G. Rural New Yorker, 42:688 (Brief note, very abundant 

in Maine) 
1883 Cooke, Matthew. Injurious Insects of the Orchard, Vineyard etc., 

p.65-67, fig.25 (Brief general account) 
1883 Harrington, W. H. Ent. Soc. Ont. 14th Rep't, p.45, fig. 16 (Mention) 
1883* Riley, C. V. Stoddarts' Encyclopedia Americana, 1:135-42, fig. 1-29 
(Round-headed appletree borer, S. bivittata), p.137, fig. 7 

1883' Rural New Yorker, Oct. 20, 42:693; reprint in Am. Pomo. 

Soc. 19th Sess. Proc. 1884, p.45; Wis. State Hort. Soc. Trans. t886, 
17:2 (Corrects statements in regard to oviposition of S. bivit- 
tata [=cand i d a]) 
1883 Saunders, William. Can. Ent. 15:203 (Oviposits in bored cavity) 
1883-89 Insects Injurious to Fruits, p.16-19, 160, 425 (Brief gen- 
eral account) 

1883 Ent. Soc. Ont. 14th Rep't, p. 16 (Oviposits in bored cavity) 

1884 Atkins, C. G. Rural New Yorker, Jan. 12, 43:19 (Notes on oviposi- 

tion, as S. bivittata) 

1884 Dimmock, George. Stand. Nat. Hist. 2:325 (Brief general notice, 
as S. bivittata) 

1884 Riley, C. V. Insects in Relation to Agriculture, Encyclopedia 
Americana, 1:137 (Brief general account, figures) 

1884 Rural New Yorker, Mar. i, 43:132, fig. yz (Notice of paper 

of C. G. Atkins: confirms method of oviposition of S. Candida, 
describes method; corrects statements by William Saunders, de- 
scribes and figures egg of S. Candida, figures, burrows and 
exit holes; figures, pupa and position of egg when deposited) 

1884 Am. Pomo. Soc. 19th Sess. Proc. 1883, p.46 (Reference to 

oviposition) 

1885* Atkins, C. G. Home Farm. Mar. 5, 1885 (Notes on oviposition of 
S. Candida) 

1885* Junkins, E. W. N. Eng. Homestead. Jan. 3, 1885 (Notes on ovipo- 
sition of S. Candida) 

1885 Lintner, J. A. Injurious and Other Ins. N. Y. 2d Rep't, p.27 

(Mention) 

1885 Country Gentleman, July 16, 1:590-91 (Remedial measures 

discussed in detail) 

1886 State Ent. Rep't N. Y. State Mus. Nat. Hist. 39th Rep't, 1885, 

p. 105-6 (Oviposition and remedies) 

1887 Bcthunc, C. J. S. Ent. Soc. Ont. 17th Rep't, p.57-S8, fig. 31 (Reme- 

dial measures) 
1887 Harrington, W. H. Ent. Soc. Ont. 17th Rep't, p.30 (Mention) 
1887 Lintner, J. A. Injurious and Other Ins. N. Y. 3d Rep't, p.ioS 

(Mention) 



'Reference unverified. 
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1887 Stickney, J. S. Wis. State Hort. Soc. trans. 1886-87, 17:236-37 (Brief 
notice, advises shading south and southwest sides of trees) 

888 Cook, A. J. Mich. State Bd Agric. 27th Rep't, p. 168 (Mention) 

888 Harvey, F. L. Me. Agric. Exp. Sta. An. Rep't, p.i53-S5, fifiT- i (Brief 
general account) 

888 Lintner, J. A. Injurious and Other Ins. N. Y. 4th Rep't, p.107 (Car- 
bolic acid wash) 

888 McMUlan, Conway. Agric. Exp. Sta. Neb. Bui. 2, 1:84-85 (Very 
injurious in Nebraska; natural history and remedies) 

888 Weed, C. M. Rural New Yorker, 47:333 (Carbolic soap wash and 
destroying eggs and young borers very successful) 

889 Gillette, C. P. la. Exp. Sta. Bui. 5, p.178, fig. 14 (Brief general 
notice) 

889 Lintner, J. A. Injurious and Other Ins. N. Y. 5th Rep't, p.269-71 

(Method and duration of egg-laying), p-325 (Reference) 
889 Tolman, Adams. Insect Life, 1 1343 (On elm) 

889 Townscnd, [C. H.] Tyler. Psyche, 5:233 (Listed from lower Michi- 
gan peninsula) 

890 Harrington, W. H. Ent. Soc. Ont. 20th Rep't, 1889, p.52, fig. 35 
(Mention) 

890 Riley, C. V. ft Howard, L. O. Insect Life, 3:59 (Promachus 

saperdae [Cenocoelius populator Say] bred from) 
890 Smith, J. B. Cat. Ins. N. J. p.211 (On apple, pear and quince) 

890 Strong, Woodbridge. Country Gentleman, 65:228 (Preventives, 
grafting quince on borer-proof thorn, wrapping base of trunk with 
paper) 

891 Beutenmuller, William. N. Y. Micro. Soc. Jour. 7:31 (Bibliography 
of transformations) 

891 Lintner, J. A. Injurious and Other Ins. N. Y. 7th Rep't, p.313-14, 
fig- 31 (Newspaper wrapping and resistant stock) 

891 McCarthy, G. N. C. Agric. Exp. Sta. Bui. 78, p.27-28 (Brief men- 
tion) 

891 Smith, J. B. Ent. Soc. Ont. 22d Rep't, p.65 (Any part of trunk 
and branches of apple and pear may be attacked) 

891 N. J. Agric. Exp. Sta. nth Rep't, 1890, p. 513-14, fig. 26 (Very 

injurious to young appletrecs, more so to quince, remedies) 

891 & others. Insect life, 3:249 (Not confined to quince. S. 

Candida not confined to the trunk) 

891 Weed, C. M. Insects and Insecticides, p.29-31, fig. 9 (Brief general 
account) 

891 Columbus Hort. Soc. An. Rep't. 1890. p. 29-30 (Brief account, 

as S. c a n d i d a) 

892 Smith, J. B. Insect Life, 4:43 (Parts of trees attacked) 

893 Chambliss, C. E. Tenn. Agric. P:xp. Sta. Bui. i, 6:6-8, fig. 2 (Brief 
general account) 

893 Lintner, J. A. Country Gentleman. 58:387 (Remedial measures) 
893 Osbom, Herbert. la. State Hort. Soc. Rep't, 17:115-16, fig. 25 (Brief 

notice) 
1893 Riley, C. V. Md. Agric. Exp. Sta. Bui. 23, p.86-87, fig. 17, 18 (Brief 
general account) 
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1893 Treat, M, N. Y. Ent. Soc. Jour, i :i6-i7 (Unusually injurious, parts 

of tree attacked and natural enemies) 

1894 Bnincr, L* Neb. State Hort. Soc. Rep't, p.i6i, 181-82, fig. 24, 25 

(Listed, figured) 
1894 Davis, G. C. Mich. State Hort. Soc. 24th Rep't, p77-78, figure (Brief 
notice) 

1894 Jack, J. G. Mass. Hort. Soc. Trans, p. 137 (Food plants, habits and 

remedies) 

1895 Comstock, J. H. Manual for the Study of Insects, p.572-73, fig. 690, 

697 (Brief notice) 
1895 Hamilton, John. Cat. Coleopt Southwestern Pa., etc. Am. Ent. 
Soc. Trans. 22:369 (Not rare) 

1895 Lintncr, J. A. Ins. N. Y. loth Rep't, p.488, 511 (Reference) 

1895* Weed, H. E. Southern Cultivator, Jan. 1895 (Round-headed apple- 
tree borer, S. Candida) 

1896 Beutenmuller, William. N. Y. Ent. Soc. Jour. 4:80 (Attacks apple, 

pear, plum, quince, cherry, thorn, mountain ash and June berry, 

Amelanchier) 
1896 Fletcher, James. Farmer's Advocate, London Ont. Nov. 16, p.480, 

figure (S. Candida in appletrces) 
1896 Leng, C. W. & Hamilton, John. Am. Ent. Soc. Trans. 23:147, 148- 

49 (Systematic account) 
1896 Lintner, J. A. Country Gentleman, 61:949 (Remedial measures in 

detail) 
1896 State Ent. nth Rep't, p.269 (On apple) 

1896 Smith, J. B. Eco. Ent. P.209-TO (Remedial measures) 

1897 Bogue, E. E. Okl. Agric. Exp. Sta. Bui. 26, p.12-14, fig. 8, 9 (Brief 

general account) 
1897 Fyles, Thomas W. Ent. Soc. Ont. 27th Rep't, 1896, p.39-40 (Native 

food plants, thorn, moosemissa, shad bush) 
1897 Johnson, W. G. Am. Gardening, 18:375 (Brief general notice) 
1897 Lintner, J. A. Country Gentleman, 62:390 (Soap wash, cutting out) 
1897 Injurious and Other Ins. N. Y. 12th Rep't, p.239, 246, 356 

(Reference) 

1897 Injurious and Other Ins. N. Y. 13th Rep't, p.365 (Reference"^ 

1898 Bruncr, L. Neb. State Hort. Soc. An. Rep't, p.121-212, 108 figures 

(Insect enemies of the apple and its fruit under S. Candida) 

1898 Chittenden, F. H. U. S. Dep't Agric. Div. Ent. Circ. 32, p.i-8, fig. i 
(Summary account) 

i8q8 Faville, E. E. & Parrott, P. J. Kan. Agric. Exp. Sta. Bui. 77, March, 
p. 50-52, fig. 23-25 (Brief pencral account) 

1898 Johnston, James. Can. Ent. 30:71 (Taken June 4 on thorn at Ham- 
ilton) 

1898 Stedman, J. M. Mo. Agric. Exp. Sta. Bui. 44, fig. 6, p.14-16, 18 (Brief 
general account, results with washes) 

1898 Wickham, H. F. Can. Ent. 30:41, 42 (Specific characters, food 
plants) 

» Reference unverified. 
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1899 Beach, S. A., Lowe, V. H. & Stewart, F. C. N. Y. State Exp. Sta. 

Bui. 170, p.389 (Brief notice) 
1899 Bnincr, Lawrence. Neb. State Hort Soc. Rep't, 30:160-61 (Brief 

mention, figure) 
1899 Felt, E. P. Country Gentleman, 64:917 (Protective bands and 

washes advised) 

1899 Femald, H. T. Pa. Dep't Agric. Bui. 47, p. 12-14, fig. 14 (Brief gen- 
eral account) 

1899 Fylc»» T. W. Ent Soc. Ont. 29th Rep't, 1898, p.47, fig. 16 (Brief 
mention) 

1899 Harvey, F. L. & Munson, W. M. Me. Agric. Exp. Sta. Bui. 56, 
p.108-9, pi. 2, fig. I (Brief general account) 

1S99 Lugger, Otto. Minn. Agric. Exp. Sta. Bui. 66, p.210-15, fig. 133-34 
(Brief general account); same in Ent. State Exp. Sta. 5th Rep't, 
p.126-31 

1899 Smith, J. B. Ins. N. J. State Bd Agric. Rep't Sup. p.296, fig. 131 

(Brief mention) 

1900 Felt, E. P. State Ent. 15th Rep't. N. Y. State Mus. Bui. 31, p.554 

(Unusually abundant), p.557 (Adults taken on mountain ash July 
4). P-S74 (Attracted to light), p.577-78 (Mention) 

1901 Webster, F. M. Ent. Soc. Ont. 31st Rep't, p.83, fig. 44 (Adults gnaw 

young apples) 

1901 Felt, E. P. Country Gentleman, Oct. 3, 66:803 (Remedial measures) 

1902 Country Gentleman Ap. 3, 67:291 (Injuries to young trees); 

State Ent. 17th Rep't. N. Y. State Mus. Bui. 53, p.734-35, 834 (In- 
juries and brief bibliography) 

1902 Patton, J. H. Am. Agric. 69:357 (Cover infested spots with clay) 
1902 Slingerland, M. V. Rural New Yorker, Oct. 11, 61:688 (Remedial 
measures) 

Saperda calcarata Say 

Poplar borer 

This is the largest of our native species and is equaled in size 
only by the European S. c a r c h a r i a s. This species is of con- 
siderable economic importance on account of its serious injury 
to the trunks and larger branches of poplars. These trees rarely 
attain any size in New York State before showing the operations 
of this insect, and in not a few instances very serious injury is 
inflicted. This applies not only to neglected trees along road 
sides and in forests but also to magnificent specimens grown 
for ornamental purposes in parks. In Washington park, Albany, 
this species has recently caused a great deal of damage, breeding 
in large numbers in a group of magnificent white poplars. We 
have also observed similar injury in New York city and Brooklyn. 
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Early history. Dr Harris, in his classic report, Insects In- 
jurious to Vegetation, states that this species in conjunction with 
the broad-necked Prionus, Prionus laticollis, nearly 
destroyed the lombardy poplars in the vicinity of Cambridge 
Mass. in the early 40's. In 1880 Mr Shelby Reed, of Scotts- 
ville N. Y., lost two fine trees on a lawn through the depreda- 
tions of this pest. Dr Packard reports it as very injurious to 
poplars along the shores of Casco bay, Me., in 1884, ^^^ ^^ 1892 
it had caused great depredations among the silver poplars of 
Cincinnati O. according to Charles Dury. Professor Riley, in 
his early writings, states that this insect has been universally 
destructive to cottonwoods and poplars in the western states, 
and Professor Bruner, in his paper, "The Insect Enemies of 
Ornamental and Shade Trees," states that this borer is by far the 
most destructive enemy of poplars and cottonwoods in the west. 
He further adds that it is almost impossible to grow these trees 
of any size in cities and towns of Nebraska away from the 
friendly care of birds and parasitic insects. 

Life history. The recorded life history of this insect is very 
meager indeed. Dr Harris states that the beetles [pi. 2, fig. i] 
occur on the trunks and branches of various forms of poplar in 
August and September, and other writers notice the life history 
of the insect in a very brief manner. 

The most obvious signs of infestation are the numerous black- 
ened, swollen scars along the surface of the trunk and limbs. 
Sometimes these are open, and in early summer large quantities 
of borings are expelled from the inhabited galleries, and fre- 
quently occur in considerable piles about the base of the trees. 
This is very evident during the latter part of May and in early 
June. Our observations show that pupae [pi. 2, fig. 2] may be 
found in considerable numbers in early June in the vicinity of 
Albany, and that adults appear in early July and continue to 
emerge throughout that month and probably also during 
August and into September. In early June we have found full 
grown larvae [pi. 2, fig. 3] which apparently were nearly ready 
to pupate, and many pupae, though no beetles breed therefrom 
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till into July. This would therefore prove that the pupal stage 
lasts three or four weeks as a general rule. The pupal chamber 
[pi. 2, fig. 2] is invariably near the center of the smaller limbs 
and at some distance from the surface in trunks. The top is 
smoothly cut, and the other end is closely packed with coarse 
fibers which are attached to the side of the gallery at one end, 
and the portion next the pupa is packed with much finer boring^ 
and then coated with very fine sawdust. This pupal chamber 
appears to be made the previous season, but transformation to 
the pupa does not occur, as in other species, till spring. There 
are no records regarding oviposition habits, but this species, 
like S. Candida, makes a small slit in the bark and deposits 
its eggs just underneath the surface. The young larva [pi. 10] 
-works in the inner bark and the outer sapwood for a short time 
and before the approach of cold weather sinks its burrow to a 
greater depth. The borings of the second year are confined 
very largely to the interior of the wood, and during this stage 
the limb or trunk may be honeycombed by very large, some- 
what irregular galleries. In the latter stages of their existence, 
the larvae not infrequently excavate broad shallow galleries in 
the sapwood and inner bark and appear to subsist to a consider- 
able extent on the sap collected in such cavities; This insect 
probably requires three years to complete its transformations. 

Food plants. This borer has been recorded as destructive to 
lombardy poplar [Emmons], cottonvvood [Walsh], P o p u 1 u s 
tremuloides, the common aspen [Jack], cotton wood, pop- 
lars and willows [Lugger], is not rare on diseased Populus 
[Hamilton], on cottonwood and other poplars [Adams], very 
common [Provancher]. 

Description. Covered with gray hairs, diversified with patches 
of yellow hairs on the elytra, which latter end in a sutural spine. 
Thorax with a yellow stripe on top and sides, extending on the 
head, which is yellow in front ; scutelluni yellow ; underside gray 
with yellow; legs gray; antennae gray. Sometimes the insect is 
entirely yellowish brown (var. adspcrsa). 

Distribution. This species has been recorded by Leng and 
Hamilton, from the following localities: Canada, Wisconsin, 
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Lake Superior, Michigan, Ohio, Pennsylvania, New York, Massa- 
chusetts, New Jersey, Missouri, Kansas, Nebraska, Iowa, Van- 
couver island, British Columbia, and from Yakima Wash, by Pro- 
fessor Piper. We have seen specimens from Texas, South Carolina, 
Illinois, Black hills, and Bismarck N. D. It has been found by us 
at Fort Lee N. J., in New York city and also Brooklyn and Glendale. 

Saperda adspersa Lee, a uniformly brown form described from 
Michigan, is a variety of this species. This variety has also been 
found at Albany [Joutel] and at Brandt lake in the Adirondacks 
[J. Doll]. 

Remedies. It is manifestly impossible to attempt to control this 

insect on other than valuable trees, and in such situations, digging 

out the borers, with possibly recourse to the use of repellent washes 

described on page 29, is about all that can be done and in the majority 

of instances should afford considerable protection. 
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Saperda tridentata Oliv. 
Elm borer 

This species is of considerable economic importance, since it 
is sometimes very injurious to our American elms, where it may 
work in association with two small curculios, M a g d a 1 i s 
b a r b i t a Say. and M. a r m i c o 1 1 i s Say. We believe that 
this species is responsible in a large measure for the dying con- 
dition of some of our elms, though the curculios mentioned above 
undoubtedly aid materially in the work of destruction. 

Early history. The earliest record of injury by this insect is 
that given by Harris in his report, Insects Injurious to Vege- 
tation. He states that trees on Boston Common " were found 
to have suffered terribly from the ravages of this insect. Several 
of them had already been cut down as past recovery; others 
were in a dying state ; and nearly all of them were more or less 
affected with disease or premature decay." Dr S. A. Forbes, 
state entomologist of Illinois, in his 14th report, states that, 
from the rapid progress which this pest has made among the 
elms during the last two or three years, it seems extremely 
likely that it will totally exterminate the trees unless it be 
checked by general action. Dr J. A. Lintner, late state ento- 
mologist of New York, in writing of this insect in 1893, charac- 
terizes it as being generally destructive throughout the State 
and one worthy of close attention in order to check or to pre- 
vent its causing serious injuries. Professor Carman, entomolo- 
gist of the Kentucky Agricultural Experiment Station, records 
an instance of serious injury by this pest to trees about the 
streets of Frankfort. Several trees were dead and a number of 
other valuable elms dying, those affected being among the largest 
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and the finest in the city. A more recent outbreak at Berlin 
Mass. was brought to the writer's attention in 1898. Two long 
rows of rather young elms were seriously injured by this insect 
and the associated Magdalis armicollis Say and M. 
b a r b i t a Say, and a number of the trees were killed. 

Signs of attack. The presence of this insect is not easy to 
detect till it has become well established, and the first signs 
are usually seen in the lighter, thinner foliage followed by a 
dead limb here and there. Indications of boring soon appear, 
and the dark sawdust collects in crevices of the bark, and, after 
the attack has progressed for some time, large portions of the 
bark may be easily pulled from the tree, revealing a condition 
beneath very much like that represented on plate ir, figure 2. The 
inner portion of the bark may be literally a mass of mines or 
burrows, and, if the work has not gone too far, numerous whitish, 
flattened, legless grubs may be found in the channels they have 
excavated. The junior author is of the opinion that this species 
normally feeds on dead or badly diseased tissues, and that from 
them it may invade living bark. A small portion of the work 
of this insect is shown on plate 3, figure i, where it is seen that 
the grubs have made incursions into the living bark, working back 
to that which is dead. It is also able to live in the thick bark 
of older trees for a portion of its life. This is undoubtedly 
true in some cases at least, and in others it certainly appears as 
though this species was the initial cause of the trouble. The 
observations of Mr M. F. Adams on a large number of injured 
trees in the vicinity of Buffalo led him to attribute the primary 
injury to this species. 

Life history. The time necessary for this insect to complete 
its life cycle is unknown, but from our breeding experiments it 
seems that probably only one and possibly two years are neces- 
sary. The larvae commence transforming to pupae in New York 
State about the middle of May or earlier, and the beetles begin 
to appear the latter part of that month and continue to emerge 
for some time, examples having been taken as late as Aug. 24. 
The eggs are deposited on the bark in June, according to the 
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observations of Dr Fitch, but it would seem very probable that 
oviposition may occur much later, as beetles are abroad till 
into August. The attack usually begins at the base of the tree« 
The young grub works its way under the bark and begins feed- 
ing on the tissues and making a serpentine burrow. The boring 
increases in size with the growth of the larva [pi. 3, fig. i], and 
in the course of time the tree may be completely girdled and 
then it must soon die. Dr Packard, writing in 1870, calls atten- 
tion to finding three sizes of larvae; and we found it compara- 
tively easy to separate those taken from a badly infested piece of 
limb in a similar manner. But in our breeding from such infested 
bark all larvae transformed the same season. We have also 
found it working in dead as well as living tissues and have proved 
its ability to complete its transformations in the former. 

Food plants. This insect appears to infest the white elm 
almost exclusively, though Dr Fitch records it as breeding in 
the slippery elm. We have seen no indications of its attacking 
the English or Scotch elms, so common in Albany. There is a 
record of this species having been reared from maple, but it 
would seem that the infestation must have been abnormal or 
else the record was founded on an erroneous observation. 

Description. Black, sometimes fawn color, densely covered 
with a gray pubescence [pi. 3, fig. 3]. Thorax: twin black spots 
below lateral orange red bands which are joined together at the 
base and reach to the head, where each divides and encircles 
an eye; sometimes ornamented with two black spots on 
each side of median line. Elytra: submarginal ridge reaching 
from the humeral angle to near the apex, giving them an ang^- 
lated appearance; ornamented by a more or less distinct sub- 
marginal, orange red band, from which arise three crossbars of 
the same color, the one nearest the base of the elytra nearly 
transverse, except at the tip, where it is sometimes oblique, it 
rarely reaches to the suture and has a black spot on either side 
where it joins the submarginal band; the middle band oblique 
and usually joined at suture; the apical one also oblique, with a 
black spot at its posterior side, usually reaches the suture and 
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continues to the apex, where it joins the submarginal band. The 
apex is truncate and usually sinuate in well developed examples. 

Distribution. The elm borer is generally distributed in New 
York State and has been recorded by various writers from the 
following additional localities : provinces of Ontario and Quebec, 
Massachusetts, Rhode Island, New Jersey, Pennsylvania, Ohio, 
Kentucky, Illinois, Michigan, Wisconsin and Iowa. It was col- 
lected by Professor Bolles in Texas and at Tyngsboro Mass. by 
Blanchard. We have also seen specimens from the District of 
Columbia. It probably occurs in a number of other states. 

Remedies. Badly infected trees should be cut and burned be- 
fore the beetles have had an opportunity to emerge in the spring, 
that is before the latter part of May, in the latitude of New York. 
And in a like manner infested portions of others should be cut 
a^vay and burned. The latter process was carried out on a lot of 
1500 elms at Buffalo N. Y. by Mr M. F. Adams, who reports 
that the trees were benefited in a most gratifying manner. 

Protecting the trees during the period of oviposition with a 
carbolic acid wash has been frequently recommended, but is of 
doubtful utility. Where this insect is very abundant and its 
injuries correspondingly serious, it would do no harm to try the 
effects of a wash. One of the best may be prepared as follows: 
thin a gallon of soft soap with an equal amount of hot water 
and then stir in i pint of crude carbolic acid, or Vi pint of the re- 
fined, and allow it to set over night. The next day add 8 gallons 
of soft water and apply to the parts to be protected, which in 
the case of this insect would be the trunk and base of the lower 
limbs. The bark should be kept moist with this substance from 
the latter part of May through July. 

Removing portions of the bark has also been reconiniended. 
The badly infested portion should be cut away and the grubs 
destroyed, and, where a few are working in living bark, it might 
be well to remove the upper layers till the grubs are nearly 
exposed and then brush over the shaven surface with strong 
kerosene emulsion or whale oil soap solution, finally covering 
the wound with a paste formed of a mixture of fresh cow dung 
and lime or with a coat of cheap, red paint. 
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Saperda cretata Newm. 
Spotted appletree borer 

This insect is the more common appletree borer in Michigan, 
where it inflicts serious injuries according to Professors Cook, 
Riley and Osborn. It is probably this insect that Mr L. J. Temp- 
Hn had in mind in 1877 when writing of the appletree borer in 
the Practical Farmer for Nov. 17. He states that in the West a 
" majority of the specimens have a spot on each elytron on the 
shoulder," and shows that it was quite injurious even at that early 
date. It also works in the lower limbs of Crataegus, as stated 
by Dr Hamilton. Professor Osborn has recorded this insect as 
inflicting considerable injury in Iowa. 

Description [pi. 4, fig. 2]. Cinnamon brown with a white band 
on the side of thorax, and a large, oblong white spot twice as 
long as wide, at middle of each elytron, and another small spot before 
apex; neither reaching to suture or margin. There is sometimes 
a minute white spot at middle of base of thorax as well as at the 
humeral angles. The sides are white; underneath, brown. 

Distribution. This species has been recorded from the follow- 
ing localities: Paris Ont. [E. B. Reed], New York and Penn- 
sylvania [Hamilton], New Jersey and Ohio [Chittenden]; Mr 
Chittenden states that there are specimens of this insect in the 
United States National Museum from northern Illinois and 
Texas; Leng and Hamilton record it from the following locali- 
ties: Massachusetts, Canada, Michigan, Wisconsin, Iowa, Illinois 
and Pennsylvania; and Mr Wenzel informs us that he has re- 
cently taken it at Philadelphia. Mr P)lanchard took it at Tyngs- 
boro Mass. 

Food plants. This species, in addition to the apple, attacks 
wild crab apples, and it has been observed on Juneberry 
[Chittenden]. 



AfONOGRAPH OF THE GENUS SAPERDA S^ 

Life history. Professor Osborn has observed the work of this 
insect quite closely. He states that its attack is usually con- 
fined to branches of moderate size, and that its plan of work is 
somewhat peculiar. At intervals of half an inch or more along 
the branch double incisions are made in the bark ; and, on cutting 
these away, it was found that they led to excavations of con- 
siderable size under the bark, in some of which small grubs 
could be found at work. The borers had the appearance of the 
common appletree borer and were evidently of one year's growth. 
This insect makes a longer, more tortuous burrow than c a 1 - 
c a r a t a , in our experience. Its work in thorn is represented 
on plate 4, figure i. 

The pupa as described by Professor Osborn is similar to that 
of S. Candida but smaller and occupies the central portion 
of the branch. He further observes that the beetles issue 
about the middle of June, and, after pairing, the female lays her 
eggs in the bark, two in a place, distributing them along the 
branch at distances of half an inch to an inch. On hatching, 
the grubs work in opposite directions around the branch, living 
for the first year just beneath the bark and afterward entering 
the solid wood. Here, after becoming full grown, they pupate 
and in due time complete their transformations. 

Remedies. The remedial measures advised by Professor Os- 
born are cutting out and destroying the grubs with as little 
injury to the bark as possible; and, as he observes, if this is 

» 

done soon enough, two grubs may be killed at every incision. 

He also states that some of the smaller woodpeckers are likely 

to prove most effectual allies in controlling this insect, and their 

presence in an orchard should be encouraged. Professor Cook has 

advised the use of the carbolic soap wash, which he states should be 

applied about June 10. 
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Saperda discoidea Fabr. 

Hickory saperda 

This species is remarkable in having the sexes so unlike that 
one unacquainted with it would certainly consider them distinct 
species. In a long series of males, however, there will be found 
individuals having the same color and markings as the females, 
and some very poorly developed females lack entirely the char- 
acteristic markings of the sex. This is a common insect and 
breeds abundantly in hickory, frequently following the work of 
the destructive hickory bark borer, Scolytus quadri- 
s p i n o s u s Say. It is sometimes so abundant that a piece of 
bark 6 inches square may contain a dozen or more larvae. 

Life history. The beetles have been taken abroad the latter 
part of June and in July. The larvae feed partly on the bark 
and partly on the wood and on approaching maturity, in our 
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experience, enter either the bark or the wood and transform to 
beetles. The work of this species is shown on plate 3, figure 2. 
Dr Hamilton has found more than 20 larvae, pupae and imma- 
ture beetles, in the bark of a large hickory that had been killed 
about two years before. All were on the north side of the tree 
and none over 15 inches from the ground. In our experience 
they are equally abundant on all sides of the tree but appear to 
avoid any part infested by a dense white fungus growing between 
the bark and wood and often into the wood, and as very often only 
one side of the tree is so affected, this may account for the experi- 
ence of Dr Hamilton. Dr Horn states that the larvae fed on the 
outer layers of the wood till they had attained nearly full growth 
and then retired into the bark, closing their burrows and transform- 
ing like a species of Urographis in oak. 

Food plants. This insect appears to confine its attack to dis- 
eased or dying trees. We have reared it from trees killed by 
Scolytus quadrispinosus Say. It has been recorded 
on the hickory by Mr Harrington and as common on hickory 
and walnut in southwestern Pennsylvania by Dr Hamilton. 

Description [pi. 3, fig. 5, 6]. Color above varies from black 
to light reddish brown in some examples; thorax and elytra 
strongly punctate; legs reddish brown, darker toward the tarsi. 
The under side is white in the males and light yellowish gray to 
light gray in the females. 

Female. Head and thorax covered with olive yellow hair; 
scutellum yellow; the elytra denuded, except a small spot above 
and one below; a crescent-shaped fascia in the middle of each 
elytron, composed of dense yellow hair, which also forms a 
marginal band spreading over the apical end of the elytra. 

Male. Uniformly ferruginous, black above, covered by a sparse 
gray pubescence that forms a whitish line on the sides and dorsum 
of the thorax, which is bordered by a denuded area. 

Distribution. Middle states [LeConte] ; Buffalo N. Y. [Zesch- 
Reinecke] ; never plentiful about Hamilton Out., though the fe- 
males are usually the more numerous [Moffat] ; very rare at 
Ottawa Can. [Harrington] ; locally not rare throughout New 
Jersey [Smith] ; and from Canada, New York, Pennsylvania, 
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New Jersey, Louisiana, Kansas, Nebraska, Illinois, Michigan 
[Leng-Hamilton] . 

Natural enemies. Mr Harrington has observed a species of 
Arotes ovipositing in infested hickories and it is possibly a parasite 

of this borer. 
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Saperda vestita Say 
Linden borer 

This species is a serious enemy of lindens in this country and 
is therefore one of considerable economic importance. 

Early history. Dr Harris has recorded extensive depredations 
on linden trees in Philadelphia by an insect supposed to belong 
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to this species, but, as the workings are very different from any 
we have met with, we question the identity of the depredator. 
The trouble was so serious that 47 trees were cut down by order 
of the authorities. The nature of the injury may be judged by 
the following. One of the infested lindens was very large, the 
trunk measuring 8 feet, 5 inches in circumference 5 feet from the 
ground. A strip of bark 2 feet wide at the bottom and extend- 
ing to the top of the trunk was destroyed, and the exposed sur- 
face of the wood pierced and grooved with countless numbers of 
holes where borers had bred and where swarms of the beetles 
were supposed to have issued in past times. Some of the larger 
limbs and a portion of the tree broke off, apparently the conse- 
quence of the ravages of this insect. This pest has been very 
injurious to the European linden at Cambridge Mass., and Pro- 
fessor Webster has recorded it as damaging young lindens in 
nursery rows. 

Life history. The beetles appear toward the end of the sum- 
mer (we have taken them in August) and feed on the bark and 
the leaf petioles and also the larger veins on the under side of 
the leaves and on the green bark of the growing shoots, often 
killing the tips of the branches. When the beetles are very 
abundant, the injury caused by them is quite noticeable. Pro- 
fessor Smith has observed this beetle abroad in New Jersey 
during July, and Dr Packard states that one female may contain 
as many as 90 eggs. A female is said to deposit her eggs, two 
or three in a place, on the trunk and branches, specially about 
the forks, making slight incisions and punctures for their recep- 
tion with her strong jaws. The larvae undermine the bark for a 
distance of 6 or 8 inches from the place where they hatch and 
often penetrate the wood to an equal extent, as stated by Dr 
Packard, who adds that this insect works at the base of young 
lindens, gouging two parallel rings around the trunk and form- 
ing annular swellings. We have observed the work of this 
species and seldom found it more than 12 inches above the 
ground; and in our experience it occurs very largely in exposed 
roots and subterranean parts, though Mr D. B. Young states that 
he has taken this beetle from galleries in the lower limbs of a large 
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tree. The method of work is shown on plate 5, figure i, which rep- 
resents the broad galleries of the larva and the exit hole of the 
beetle. Our observations are confirmed by Professor Webster, who 
also states that the pupal cell is made at about the level of the 
ground and is cut diagonally across the grain of the wood and at an 
angle of about 45° to the channel the larva makes when ascending to 
this level. 

Food plants. Linden is the greatest sufferer from the ravages 
of this insect, though it has been recorded by Dr Packard as 
infesting poplar, as occurring on ? elm by Riley and Howard, 
and Rev. J. L. Zabriskie has taken the insect from appletrees. 
It is doubtful, in our judgment, if the insect breeds in other than 
the various lindens. 

Description [pi. 5, fig. 5], Black, covered by a dense olivace- 
ous pubescence, usually with three denuded spots on each elytron, 
two placed obliquely above the middle and one below. One or 
all of these spots may occasionally be wanting. 

Distribution. This insect has been recorded from localities as 
follows: Lake Michigan [Say] ; rare in Massachusetts [Harris] ; 
very abundant in Lancaster county. Pa. [Rathvon] ; Middle and 
Western states [LeConte] ; Amherstburg Ont. [E. B. Reed] ; 
Buffalo [Zesch-Reinecke] ; L' Original and Grenville Can. [Har- 
rington] ; rather common in New Jersey [Smith] ; not rare on 
linden in southwestern Pennsylvania [Hamilton] ; very common 
[Provancher] ; Canada, Vermont, New Hampshire, Massachu- 
setts, New York, Pennsylvania, Michigan, Wisconsin, Iowa, 
Illinois, Ohio, New Jersey [Leng-Hamilton]. We have also seen 
specimens from Missouri. 

Natural enemies. Two enemies have been bred from this 
species, one, Bracon pectinator Say? from the insect in 
? elm and another, B. c h a r u s Riley, which is given by Dr 
Packard on the authority of Riley's unpublished notes, and, as 
no food plant is given, it is possible that the latter is but a 
different name for the insect previously mentioned. 

Remedies. It is manifestly impossible to attempt to control this 
insect on other than valuable trees, and in such situations, digging 
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out the borers, with possibly recourse to the use of repellent washes 
described on page 29, is about all that can be done and in the 
najority of instances should afford considerable protection. 
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Saperda imitans n. sp. 

This interesting species resembles our common elm borer, 
S. tridentata, with which it has frequently been confused. 
The junior author bred this insect some years ago from wood 
collected near the city of New York, but he did not notice that 
it was distinct from our common elm borer till too late to 
examine its workings. He had no elm in the breeding cage at 
the time, and so presumes that it lived in hickory, of which he 
had a quantity. 

Description [pi. 3, fig. 4]. Black, densely covered with a gray 
pubescence, whiter below. Thorax: twin black spots below a 
lateral orange red band, extending on the head to the eyes, 
where it joins the line of the opposite side; median line light. 
Elytra: submarginal band of orange red running to the apex, 
from which arise three crossbars of the same color, ^ach obliquely 
inclined toward the suture, the middle band usually not con- 
nected to the submarginal, the apical band usually rudimentary 
and then only transverse; apex rounded. 

Types in collection of L. H. Joutel and New York State collection. 

This insect is often mistaken for tridentata, but can be 
easily separated by the following characters, which show it to be 
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distinct and not even closely related. It is longer in proportion 
to its width than tridentata. The sides are parallel, while 
in tridentata the humeral angle is quite pronounced. The 
first crossbar is oblique, there are no spots on each side of it, and 
the spot is also lacking behind the apical crossbar ; it also wants 
the submarginal carina present in tridentata, which has the 
first crossbar at right angles. The pygidium of the female is 
broader at the top, and the sides make a wider angle than that 
of tridentata. 

Distribution. This species has been received from Montreal 
Can.; and Mr Fred Blanchard has taken a specimen at Tyngs- 




K 




Fig. 5 Last dorsal segment and apex of elytra ufS. tridentata (<i) and S. i m i t a n s (/^) 

boro Mass. Mr Roland Haywood has taken it near Boston; 
specimens have been seen from Virginia, Michigan, Pennsylvania 
and Wisconsin ; and we have bred it from New York city and vicinity. 

Saperda lateralis Fabr. 
Red-edged Saperda 

This species is about the same size as S. tridentata Oliv. 
and like it occurs in elm. Its principal food plant is hickory, 
on which it is partial to injuries near the roots and to the base of 
sprouts on recently cleared lands. It is rarely abundant enough, 
however, to cause serious injury. 

Life history. Comparatively little has been published con- 
cerning the life history of this species. The beetles may be 
taken in June in northern localities, and, like most other Saperdas, 
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feed on the bark and petioles of the leaves at the ends of the 
shoots. Mr Tolman found them pairing in June on a fallen 
hickory near Philadelphia. We have bred this species from 
hickory stems in which the larvae lived at the juncture of the 
dead and living bark. Mr S. T. Kemp records the fact that he 
found the larvae of this species inhabiting the base of dead shoots 

9 

of hickory, and, on breaking off the shoots, the borers were 
almost entirely exposed, sometimes falling to the ground. The 
infested shoots were invariably those which had been broken off 
3 or 4 feet above the ground by the larvae of Elaphidion 
v i 1 1 o s u m Fabr. the previous season. The grubs of these 
work at the very base of the tree and burrow almost laterally 
and slightly upward. In addition to food plants mentioned 
above, Dr Packard records breeding the species from alder, but 
this appears to be exceptional. 

Description [pi. 7, fig. 8]. Black, sometimes brownish black/ 
coarsely punctured and covered with brownish black •pubescence 
above and gray below. Antennae black; thorax with two black 
spots below, a lateral orange red band that extends on the head 
to the eyes and joins at the apex; the elytra have a submarginal 
band that connects with the thoracic one at the humeral angle 
and at the rounded apex joins a sutural band, which is some- 
times wanting. This species is remarkable in that the male pos- 
sesses a tooth or process on all its claws. 

Connecta n. van [pi. 7, fig. 9]. Like the species in color but 
lacks the sutural line; the submarginal band extends to the 
margin; and it has three oblique lines on the elytra, the apical 
one rudimentary and the middle one broad. Dr Fitch has de- 
scribed two varieties, abbreviata and suturalis, which 
are characterized simply on the width of the sutural and sub- 
marginal stripe. Types in the collection of L. H. Joutel. 

The variety connecta is connected with the species by 
intermediate forms in all stages of development, from those that 
have a slight mark at the marginal band or at the sutural one or 
both, to those that have the two bands in various stages of 
development [fig. 6]. 
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Like i m i t a n s , this variety has been confused with t r i - 
dentata, which it somewhat resembles. It can be easily sepa- 
rated from that species and i m i t a n s by the punctures, the 
brownish black pubescence above; the shape of the elytra and 
the rounded head. This form occurs with the type and is more 
common westward. 

Distribution. This insect has been recorded from the follow- 
ing localities: Cliftondale Mass. [Henshaw], Buffalo N. Y, 
[Zesch-Reinecke], Philadelphia Pa, [Tolman], llnll and Ottawa 
Can. [Harrington], Montreal Can. (Caulfield], Providence R. I. 
[Packard] ; is not rare in southwestern Pennsylvania [Hamil- 
ton] ; Canada, Vermont, Massachusetts, N'ew York, Pennsylvania, 




New Jersey, Virginia, West Virginia, Ohio, Michigan, Wis 
Illinois, Iowa [Leng-Hamilton]. We have taken or bred it from 
Fort Lee N. J., Bronx park New York city, and Brooklyn N, Y. ; 
it is also found in Nebraska and Massachusetts, and is common 
in Kansas. The variety connecta is occasionally found in 
New York and Massachusetts and in numbers in Kansas, Nebraska, 
Illinois and Wisconsin. 
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Saperda fayi Bland. 
Thorn limb borer 
This species breeds in the small limbs and stems of wild thorn 

(Crataegus crus-galli and C. tomentosa), creating 
gall-like, gnarly swellings and weakening the branches so that 
they sometimes break off in the wind. This insect is widely 
distributed in New York State, though quite local. It displays 
a marked fondness for certain trees, in which it will breed year 
after year while others near by will be practically unaffected. 
Should this species, like its allies, acquire a taste for our culti- 
vated fruit trees, it would never prove as dangetous an enemy 
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as the round-headed appletree borer (S. Candida Fabr.) as 
the galls would indicate the injury and could easily be cut off. 

Life history. The beetles [pi. 6, fig. 4] appear in New York 
State during the month of June, the exact date varying according 
to the season, the males preceding the females by three or four 
days. They do not appear to eat and are short-lived, while the 
whole brood, excepting the stragglers, appear and disappear 
within the space of 10 or 12 days, so that close observation is 
necessary in order to capture many. The late Dr J. A. Lintner 
has taken this species June 25 at Schenectady, and Mr Moffat col- 
lected beetles at Hamilton Ont. June 15, while Mr Zimmerman 
records the capture of a female Aug. 15. 

The males watch for the appearance of their consorts and 
pairing usually lasts three or four hours, according to Dr Ham- 
ilton. The beetles fly but little and usually oviposit on the tree 
they inhabited as borers, which explains the local character of 
the species. The insects are sluggish and, when suddenly ap- 
proached, drop to the ground and endeavor to conceal themselves. 
Egg-laying probably occurs during the night, though the process 
has not been observed. Small limbs, varying in size from -J to ij 
inches in diameter, are selected for this purpose, and, according to 
the thickness of the limb, the female uses her mandibles to make 
from three to six longitudinal insertions through the bark, each be- 
ing about 3 inch in length, parallel to one another and dividing the 
circumference of the tnmk or limb into nearly equal sections. An 
egg is deposited in each of these slits, and as soon as hatched the 
larva at once makes a burrow beneath the outer layer of the wood, 
perhaps i inch in length, and uses this as a retreat from which 
it issues to feed on the wounded tissue caused by the irritation. 
These slits and the irritation caused by so much cutting produce 
an increased flow of sap to the wound and a consequent thicken- 
ing of the portions between the slits, so that the affected part 
soon assumes a g^ll-like appearance. 

The work of this species is shown on plate 6, which represents 
a twig on the lower portion of which are two old galls with 
irregular, decaying, overgrown cavities [fig. i], which are quite 
different from more recent galls [pi. 6, fig. 2]. The borings of 
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the larva in a young gall are shown in section on plate 7, figure 2» 
and the manner in which the stem may be eaten by a larva 
working in its center at figure 2a [See also pi. 13]. 

The larvae are j4 inch long on the approach of winter, accord- 
ing to Dr Hamilton's observations, when they retire into the 
wood a little farther and close the opening of their burrows 
with borings. One of the larvae, and in thick limbs two or three, 
bore obliquely till one of them reaches the center of the limb, 
up which it proceeds often two or three inches. The others 
parallel this gallery but maintain a partition between the burrows. 
The larvae near the center are much larger, often twice the size 
of those inhabiting the outer wood, and are the only ones that 
produce beetles, as stated by Dr Hamilton. In our experience the 
different sized larvae indicate male and female and unless parasitized 
all emerge. 

We can not entirely agree with the following observations regard- 
ing this species also by Dr Hamilton : 

The whole of the interior of the limb is now dead wood in- 
closed by a growth of living but unsound woody tissue, through 
which some openings remain. Many of the larvae in the outside 
wood perish during the winter, and the survivors, after feeding 
a while in the spring, likewise die, their mission seeming to have 
been merely to insure a sufficiency of dead wood to sustain the 
life of the favored few destined for full development. 

The larvae in the deep wood return in the spring and feed on 
the dead tissues, which are now abundant enough for all their 
wants, and by autumn they are nearly full grown. Some of the 
larvae do not return in the spring of the second year to feed on 
the dead wood at the entrance of the burrow, but bore directly 
up and down the center of the limb for a distance of 16 to 24 
inches before pupating. Those which feed on the dead wood 
near the entrance to the wound are nearly full grown by autumn. 
They again retire for the winter and in the spring, after opening 
up communication with the outside world, feed for a short time 
and when full grown measure about }i inch in length. They now 
return to their burrows for the final transformations. Some of 
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them bore for at least six inches, while others scarcely go from 
the entrance more than twice their own length. The outer ends 
of the burrows are closely packed with borings without and soft 
fibers within, which also fill the inner ends. The head of the 
larvae may be either toward or away from the opening, seemingly 
a matter of indifference. In the former case the beetle emerges 
from the place of entrance and in the latter, from a round hole 
at right angles to the burrow, probably made by the beetle itself, 
as no such hole has been detected in the many limbs Dr Hamil- 
ton examined, containing pupae with their heads turned from 
the opening. Pupation occurs after the middle of April. We 
have found them transforming at Albany Ap. i6. The beetles 
may be found in the limbs about the first of May, though but 
few of them emerge till the latter part of the month. 

Description [pi. 6, fig. 4]. Cinnamon brown, below gray, 
white at sides, being of the same color as cretata. Thorax 
with lateral white band that extends on to the base of the elytra, 
which also have two crescent-shaped, white spots at middle, 
divided by the suture, and two smaller circular ones near the 
apex, also divided by suture. These sjmts may be nearly or 
quite obsolete, usually in the male. The antennae darker than 
cretata. 

Distribution. This insect has been recorded from Buffalo N. Y. 
[Zimmerman]; Hamilton Out. f^^(>ffat]; and Dr Hamilton re- 
ports it as common in Crataegus limbs in southwestern Pennsyl- 
vania. The types were described from Ohio; Dr Smith has 
recorded it from Greenwood T.ake and Delaware Gap N. J., 
and it has been listed by Messrs Leng and Hamilton from Can- 
ada, New York, New Jersey, Pennsylvania and Ohio. 

This species is not related to cretata, which it resembles 
in color, but has more of the characters of the less specialized 
species, as is shown by the short, rounded head and the but 
slightly developed process on the claws, that on the first pair 
being very rudimentary. This relationship is further empha- 
sized by its gall-producing larva working in the same way as 
con CO 1 or . 
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Natural enemies. There are no records of any, but the species 
appears to be a favorite with some woodpeckers, since we have 
found a number of empty galls showing the characteristic work 
of these useful birds [pi. 13, fig. i]. We have no clue to the identity 
of the species. 
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Saperda puncticollis Say 

Woodbine borer 

This is one of the smallest and also the prettiest species belonging 
to this important ^enus. It is a rare form in most collections in spite 
of the fact that the insect lives in the dead branches of the common 
Virginia creeper, pupating in the wood. The manner in which the 
larva works just under the bark is shown on plate 6, figure 6. The 
entrance to the pupal chamber is stopped with a plug of borings 
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[pi. 6, fig. 8, 8a]. The general appearance of the larva is also 
represented. This species seems to be somewhat retiring in 
habit, and, while it has been collected on the leaves of its food 
plant, specimens are much more easily obtained by rearing the 
insects from infested twigs. We have often bred the species 
from Virginia creeper and have frequently examined much poison 
ivv where the insect was abundant, but have been unable to 
find it in that plant. We have taken it in June and July, and 
Mr Zimmerman records its capture at Buffalo in June. It is 
probably abroad during most of the two months. 

Food plants. It has been recorded on poison ivy [Zimmer- 
man], grape and probably Virginia creeper [Harrington], Rhus 
toxicodendron and R. radicans [Smith] , as not com- 
mon on Rhus radicans in southwestern Pennsylvania 
[Hamilton], as bred from the larger living stems of Virginia 
creeper [Harrington], and as in the stems of poison ivy and oak 
[Lugger]. 

We find that the larvae feed on the inner bark of the branches and 
stems of Virginia creeper. This species is very subject to attack by 
woodpeckers, and we have seldom found the workings without evi- 
dence that a number had been destroyed by the birds. 

Description [pi. 6, fig. 9]. Black, with a sparse black pubes- 
cence above and a dense gray one underneath. Head yellow with 
a round black spot in front and one on the vertex, antennae black ; 
thorax yellow with a black spot at the side and four quadrately 
arranged on its dorsum; elytra with a broad, yellow marginal 
and a sutural band. The process is found only on the anterior 
claws of the middle pair of legs. 

Distribution. It was described by Say from Arkansas; it has 
been taken about Buffalo by Zimmerman ; about Ottawa Can. by 
Harrington ; is reported by Smith as occurring throughout New 
Jersey; and by Hamilton as not common in southwestern Penn- 
sylvania. LeConte gives its distribution as the Middle, Eastern 
and Western states; and Leng and Hamilton record it from the 
following localities: Massachusetts, New York, New Jersey, 
Pennsylvania, Ohio, Louisiana, Arkansas, Kansas, Nebraska. 
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We have bred it from stems of Virginia creeper gathered in 
and around New York city and also at Fort Lee N. J. It was 
described 'from Cambridge Mass. as S. t r i g e m i n a t a by 
Randall. 
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1898 Wickham, H. F. Can. Ent. 30:41, 42 (Specific characters, food 

plants) 

1899 Harrington, W. H. Ent. Soc. Ont. 29th Rep't, 1898, p.89 (In larger 

living stems of Virginia creeper) 
1899 Lugger, Otto. Minn. Agric. Exp. Sta. Bui. 66, p.215 (Attacks poison 

ivy and oak); same in Ent. Agric. Exp. Sta. 5th Rep't, p. 131 
1899 Smith, J. B. Ins. N. J. State Bd Agric. 27th Rep't. sup. p. 297 (On 

Rhus radicans and R. t o xi c od e n d r o n) 
1902 Dury, Charles. Cin. Soc. Nat. Hist. Jour. 22:163 (Listed on Rhus) 

Saperda populnea Linn. 

This European species is found on the Pacific coast, and the 
examples from different localities now before us can not be 
distinguished in any particular from European specimens. With 
this species we include as subspecies the S. m o e s t a of LeConte 
and a new form that diflfers from either, under the name t u 1 a r i . 

Thcv differ from populnea as well as from each other in 
the punctures on the elytra as well as in the punctulations on 
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the intervals, also in color and vestiture, and while some speci- 
mens come very close to each other, we have seen no intergrades 
of color and vestiture. T u 1 a r i in character seems to us to be 
intermediate between m o e s t a and c o n c o I o r . 

It may be well at this point to remember that our species have 
originated in the East, where all are found except two, p o p u 1 - 
n e a and h o r n i i . Of these, p o p u 1 n e a has not specialized 
from the Old World form, as has h o r n i i , which is evidently 
descended from and is still closely related to s i m i 1 i s. C a 1 - 
c a r a t a is the only one of our species that extends to the west 
coast, where it has been found by Professor Piper in Washington. 

Bearing this in mind and remembering that m o e s t a , as a 




^wwijfa 









PifiT. 7 Rlytral characters of females: a t u I a r i , punctures scattered ; /^ m o e s t a , punctures 
contiguous; cpopulnea, punctures confluent 



unicolorous form, as we know it in the East, has not crossed the 
Sierras and has not yet been found on the coast, there can be no 
question of its being distinct. 

T u 1 a r i , like m o e s t a , is evidently of American origin 
and not an emigrant from the Old World. The punctures and 
dense punctulations in the elytra show a wider divergence from 
p o p u 1 n e a than m o e s t a and connect that species and 
m o e s t a with c o n c o 1 o r . 

Description S. p o p u 1 n e a Linn. [pi. 7, fig.4]. Black, shining, 
coarsely and deeply punctured, the punctures often contiguous 
and confluent on the elytra; a few punctulations which are 
sometimes wanting occurring between the punctures; sparsely 
covered with a light gray or fulvous pubescence; thorax with a 
lateral band of dense fulvous or yellowish gray hairs; elytra 
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with eight small spots of dense fulvous or yellowish hair, ar- 
ranged in pairs, the first and third nearer the suture, the third 
pair being the largest; one or more pairs often obsolete, the 
third pair being the most permanent; antennae black, annulated 
with gray, first joint black. 

S. m o e s t a Lee. like p o p u 1 n e a ; but the vestiture is a 
uniform light gray without spots, and the lateral line on the 
thorax only faintly shown. 

The punctulations on the intervals between the punctures are 
more numerous than in populnea. 

S. t u 1 a r i n. subsp. [pi. 7, fig. 6] like populnea and 
m o e s t a ; but the punctures, which are larger and deeper and 
usually with an edge, are not so numerous as in the other two 
species and seldom confluent; the intervals are densely punctu- 
late as in c o n c o 1 o r . It is densely covered with red or fulvous 
hair. Thorax with a stripe on side and a median band on top. 
Types in collection of L. H. Joutel and National Museum, 
Washington. 

The above discriptions apply more particularly to the females. 

Distribution. S. populnea, moesta and t u 1 a r i . 
With the material before us, it may be well to revise the distribu- 
tion of these species, which have been confused. As stated, 
moesta does not occur on the Pacific coast and so must be 
dropped from the lists of that section. 

S. populnea. Well marked examples have been seen from 
Washington, Oregon, California, Spokane Wash, and Los Angeles 
county, Cal. In Europe it feeds in poplar and willow stems forming 
galls. 

S. moesta. Canada to Wyoming, Idaho, Montana, Colo- 
rado, New York, Wisconsin, Pennsylvania, Buffalo, Montreal, 
Toronto, Lake Superior. It feeds in balsam poplar. Moesta 
has never been found in the vicinity of New York city to our 
knowledge; and the one from Staten Island cited by Smith in 
Insects of A'czv Jersey, w^as probably c o n c o 1 o r . 

S. t u 1 a r i . Tulare county, Cal., Yosemite Cal., Arizona, 
Nevada, Oregon, Washington. 
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Saperda moesta Lee. 

This insect [pi. 7, fig. 5] confines its operations to the balsam 
poplar or balm of Gilead so far as known, and occasionally it is 
quite injurious to this tree.^ 

Life history. The beetles appear in June. Two sizes of larvae 
in gall-like swellings from i to 2 inches apart and in shoots about 
12 inch in diameter 'were found by Mr Harrington in June. The 
late Dr D. S. Kellicott bred Sciapteron tricincta Harr. 
from enlargements in the branches and stems of the balm of 
Gilead and the common willow^ which were caused bv this 
species and its associate, Saperda concolor. ^[r Saund- 
ers states that he received a bundle of balm of Gilead twigs on 
Mar. 25 which were infested with this insect. The larvae were 
very thickly set in the branches, in many places not more than 
an inch or two apart, and located chiefly at the base of the buds, 
where the presence of the occupant was indicated by a swelling 
in the branch which was surmounted by a dark brown patch of 
partly decayed bark. The castings and debris of the borer were 
of a light orange color and were pushed forward, stuffing the 
swollen part. The whole length of the excavation made by each 
larva did not usually exceed an inch, and so much of this was 
filled with debris that the clear space left was very little larger 
than its body. Mr Saunders describes the larvae as follows: 

Body above deep yellow, with a glossy surface, sprinkled with 
very minute, short yellow hairs, invisible without a lens. Second 
segment above and below a little deeper in color and more horny 
looking than the other segments ; interspaces between segments 
strongly indented. There was a depressed dorsal line not differ- 
ent in color from the rest of the body, but sunken, and on each 
side of it the projecting rings of the body were somewhat flat- 
tened. Spiracles pale brown, rather small. Terminal segment a 
little more hairy than the others. 



*Mr Charles Stevensen, of Montreal, kindly sent us some fresh galls 
of Saperda moesta, from which the ilhistrations wore made and a 
number of specimens reared. 

'Moesta probably caused the galls in balm of Gilead. and con- 
color those in the willow. 
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The bunch of twigs received Mar. 25, as above stated, were 
examined by Mr Saunders May 2, when he found that no pupal 
inclosure was to be seen, though the head, antennae and legs of 
the beetle were fully developed, while the wings and wing cases 
were only partially so. On May 16 the wing cases of one 
beetle were full length but not fully expanded, while in another 
case they were fully developed. The twigs containing these 
insects had been kept in a dry room and hence they were quite 
dry and brittle. Fresh twigs received May 24 showed that a 
considerable number of the occupants had been eaten by wood- 
peckers, though some five or six specimens were found in pupal 
cells, one of which was occupied by the pupa of a parasite. The 
pupa of this Saperda has been described by Mr Saunders as 
follows : 

Body semitransparent ; color uniform pale yellow, except the 
eyes and mandibles, which were black; the jaws were faintly 
tipped with brown and a faint brown line down each side of the 
scutellum. All the parts of the insect were plainly visible 
throughout the pupal case. The wings were very small and 
diverged to each side of the scutellum. 

May 29 two of the pupae from the fresh lot of twigs had 
become perfect beetles, and early in June all had completed their 
transformations and escaped through neat round holes. 
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^^73 Class, Coleopt. N. Am. Smithsonian Misccl. Coll. 265, p.346 
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1874 Saunders, William. Can. Ent. 6:61-63 (Notes on life history, in 

balm of Gilead) 
1877 Provanchcr, Uahhe L. Faune Can. i Coleopt. p.635 (Description) 

1880 Zesch, Frank & Reinecke, Ottomar. List of Coleoptcra of Buffalo 
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1881 Packard, A. S. U. S. Ent. Com. Bui. 7, p.iiS (Boring poplar and 

balm of Gilead, larva described) 
1884 Dimmock, George. Stand. Nat. Hist. 2:326 (Distribution, attacks 
poplars) 



^This also comprises what was formerly referred to moesta and in- 
cludes p o p u 1 n e a and t u 1 a r i . 
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1884 Harrington, W. H. Can. Ent. 16:102 (On balsam poplar in June, 

two sizes of larvae) 
1890 Ent. Soc. Ont. 20th Rep't, 1889, p.52 (Produces galls in 

poplar) 

1890 Packard, A. S. U. S. Ent. Com. 5th Rep't, p.436 (Attacks poplar 

and balm of Gilead, larva described) 
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(Bred from Populus balsamifera May 26) 

Saperda concolor Lee. 

This species, which requires but one year to complete its trans- 
formations, so far as our observations go, girdles the trunks of 
sapling poplars by running a mine around them, which causes a 
swelling often nearly twice the size of the diameter of the tree, as 
described bv Dr Packard. It infests dwarf willow canes as stated bv 
Dr Hamilton ; and the following is from his account of the insect. 

Life history. The beetles appear from the last week in May 
till after the middle of June. The smaller canes, li to 34 inch in 
diameter, of Salix longifolia growing along water 
courses are usually selected by this insect for breeding places. 
The beetle gnaws a longitudinal incision through the bark, about 
H inch in length, and deposits an egg in each end. Several are 
usually made in the same cane some distance apart and these 
often cause its death the following year. A warty, gnarly swell- 
ing occurs around each incision [pi. 6, fig. 14]. The young 
larvae [pi. 6, fig. 12, 13] follow the same course as those of 
S. fayi, only they burrow deeper into the wood, and there are 
no supernumeraries, as there is no need of them, since the wood 
of the willow dies much more quickly than that of Crataegus. 
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The beetle, however, does not always select the smaller canes 
for oviposition, sometimes choosing those from iy2 to 2 inches in 
diameter, when the larvae pursue a different course, for, instead of 
boring up and down, they take a transverse direction and girdle the 
stem H to /^ its circumference, causing a rough annular swelling and 
frequently killing the cane. 

The head of the pupa is toward the opening from which the 
perfect insect emerges. Salix concolor appears to be its 
natural food, ar\d, did this beetle confine its attention to this 
shrub, it could hardly be classed as injurious; but in the vicinity 
of Providence R. I., at least, -it has inflicted considerable dam- 
age on the common poplar. Two parasites, Pimpla pedalis 
and a species of Bracon, have been reared from the galls of this 
insect by Professor Davis. 

Description. Black, finely punctulate, and with numerous 
small, shallow punctures; entirely covered by a dense gray or 
yellowish gray pubescence except at the top of the thorax, where 
it is less dense, this giving it a darker appearance and increasing 
the effect of the lateral band; a slight median line on the thorax; 
antennae black, annulated with gray. Var. u n i c o 1 o r n. var. 
[pi. 6, fig. 15]. Like type, but pubescence uniformly dark gray 
and finer. The punctures are much more numerous than the 
type and are apt to be confluent. This variety is the eastern form 
and is named as we believe it to be the ancestral form of the species.^ 

Distribution. This insect has been thus recorded: Sante Fe 
N. M. [LeConte], Cliftondale Mass. [Henshaw], Buffalo [Zesch- 
Reinecke], Providence R. I. [Packard], Allegheny Pa., Texas, 
Michigan, Canada and New York [Hamilton], New Jersey 
[Smith], Ohio [Kellicott] ; rare [Provancher], Canada, Massa- 
chusetts, New York, New Jersey, Pennsylvania, Michigan, New 
Mexico [Leng-Hamilton] Arizona. 

^This insect is often confused in collections with m o e s t a and 
Mecas inornata. The type form is from New Mexico, and the 
same form has been received from Arizona. Var. concolor is from 
the other localities above and also from Idaho, from which an inter- 
mediate form has been received. There is no question of their being 
forms of one species, the change being due entirely to climatic influences. 
It is very close to t u 1 a r i . 
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Remedies. Dr Lugger advises the use of a soft soap and paris 
green wash as a preventive of oviposition. He states that the 
presence of the larvae is also easily discovered by the discolored 
blotch on the bark and by the little heaps of sawdust that are 
pushed out by them during their boring operations. 

The grubs may be killed by means of a wire or with a pruning 

knife. 
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EXPLANATION OF PLATES^ 

PLATE X 

Saperda Candida 

Applctrce borer 

1 Beetle at rest on the bark 

2 Scar indicating the presence of a young grub beneath and 

also showing a characteristic oviposition slit 

3 Sawdust or borings ejected by half or two thirds grown 

larva. This is usually found very close to the base of the 
tree. 

4 Exit hole of the beetle, in section 

5 Borer or grub preparing its pupal chamber 

6 Pupal chamber with exit hole of beetle shown at 7 

8 Blackened old burrow seen in trees attacked a vear or two 
earlier 

PLATE a 

Saperda calcarata 

Poplar borer 

1 Beetle at rest on the bark 

2 Pupa in its chamber, and below it a mass of long fibrous 

tissues, partly torn from the sides of the burrow 

3 Larva or borer in its gallery. This illustration shows the 

expanded character of the burrow near the orifice through 
which the larva ejects its numerous borings. The black- 
ened appearance of old galleries is also represented, as 
well as their occurrence at different depths in the wood. 



^Executed from nature by the junior author, L. H. Joutel, New York. 
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PLATE 3 

1 Portion of elm bark illustrating the work of the larva of the 

elm borer, Saperda tridentata. It will be seen 
that many of the borings are in dead tissues, and that a 
few extend into the living bark, which appiarently gradu- 
ally dies and permits the insect to extend its operations 
over a considerable area. 

2 Piece of hickory bark illustrating the work of the larva of 

S. discoidea. The white sawdust excavated from a 
pupal chamber made in the wood is shown at a, and a 
pupal chamber in the bark is represented at b, 

3 S. tridentata 

4 S. i m i t a n s 

5 S. discoidea, female 

6 S. discoidea, male 

PLATE 4 

Saperda cretata and concolor 

Spotted appletrce and zvillow borers 

1 Work of S. cretata in thorn, showing the irregular char- 

acter of its galleries, and the different depths at which they 
occur 

2 Adult beetle 

3 S. concolor, enlarged 

4 Work of this species or possibly S. tulari in Arizona 

willow. This illustration represents the peculiar gall, the 
general form of the galleries and pupal cell, with the exit 
hole in section. 

PLATE 5 

Saperda vestita and obliqua 
Linden and alder borers 

1 Portion of the base of a linden, showing the work of the 

larva of S. vestita, and at a the circular exit hole of 
the adult 

2 A small alder stem, showing the enlargement produced by 

the larva of S. o b 1 i q u a a year after the stem had been 
deserted 

3 An alder stem. showing the external appearance, indicating 

recent operations of the larva of S. obliqua and at 
b the pupal cell with the mass of borings blocking one end 
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4 Section of alder stem showing the method of work of the 

larva of S. obi iqu a 

5 S. vestita, female 

6 S. ob 1 i q u a 

PLATE 6 

Saperda fayi 

Thorn borer 

A Branch of the thorntree showing the galls and work of this 
species 

1 An old gall with a larger one just below it 

2 Section of a fresh gall showing the work of the larva 
23, Borings in the stem 

3 Exit hole of the beetle in section 

4 Adult, enlarged 

Saperda puncticollis 

Virginia creeper borer 
B Portion of Virginia creeper, representing the galls and work 
of this species 

5 Section of the stem, showing the pupal chamber 

6 Larva at work under the bark 

7 Exit hole in section 
7a Exit hole 

8 Section of thin bark and sawdust stopper closing opening to 

pupal chamber 
8a Same shown in a surface view 

9 Beetle, enlarged 

Saperda concolor var. unicolor 

Willow borer 

C Branch of poplar, showing the galls and work of this insect 

1 1 Fresh galls and exit holes of beetles 

12 Fresh gall cut open and showing the pupal cells: one empty, 

one occupied, and one extending up and the other down 

13 Section of old gall showing the internal appearance of the 

tissues 

14 External appearance of old galls 

15 Beetle, enlarged 
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PLATE 7 

1 Saperda calcarata var. adspersa 

2 S. m u t i c a 

3 S. h orn i i 

4 S. populnea, enlarged 

5 S. moesta. The long line at its side shows the average 

length of Idaho specimens, the short one, that of New 
York, Canadian, and west of Wisconsin to Michigan 
specimens. 

6 S . t u 1 a r i , enlarged 

7 Galls of S. moesta 

A Young gall shows wound caused by female 
B Exit hole 

8 S. lateralis, enlarged 

9 S. lateralis var. connecta, enlarged 

lo Galls of S. moesta, with one cut open showing the pupal 
chamber 

A Oviposition scar 
B Exit hole of the beetle 

PLATE 8 

Early work of Saperda Candida 

Appletrce borer 

1 Oviposition scars made by the female 

2 Borings or frass thrown out by young grubs working under 

the bark 

3 Bark cut away, showing the young larva in its gallery and 

its method of work 

4 Scar showing old, overgrown exit hole 

5 Upper portion of the wound caused by the insect, which 

emerged several years before at 4 

The number of grubs in this small stem, which is only 
about ij inches in diameter, is sufficient to kill a tree. 

PLATE 9 

Advanced work of Saperda Candida 
Appleirec borer 
This represents the appearance in section and lower por- 
tion of a very badly infested stem of a young tree, and shows 
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that it may be practically riddled before death ensues. The 
exit holes seen in the upper portion are by no means unusu- 
ally abundant and such severe injury is certain to result in 
the death of the tree. 

PLATE zo 

Advanced work of Saperda Candida 
Appletree borer 

1 Base of two vear old tree killed bv borers 

2 Young tree entirely girdled by two borers, showing two exit 

holes, and at A the only connection with the root 

3 Young tree killed by Iwrers : A A shows the only connection with 

the root and B is a bare area which the tree has tried to cover 
with living tissue. 

PLATE II 

Early work of Saperda calcarata 
Poplar borer 
I This represents the early galleries and illustrates how a 
few larvae can easily girdle a young tree, because of their 
running a portion of their burrows transversely in the inner 
bark and outer sapw^ood. 
2 A<lvanccd work of S. t r i d e n t a t a , elm borer 

PLATE !-• 

Advanced work of Saperda calcarata 

Poplar borer 
This illustnition shows the irregular character of the galleries, 
tlic closc<i ])iipal colls with the coarse fibers stopping the free 
end. an«l tlic expanded character of the burrows about the exit 

PLATE I J 

Saperda fayi 

1 Gall in thorn branch, also lilies made by woodpeckers searching 

for grubs 

2 'I'vpical. fully developed gall 

PLATE 14 

Holes of w«">odpcckers in alder, made in search of the larvae of 
Saperda o b 1 i q u a 
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Rates, cited, 6. 12, 
Beach, S. A., cited, 39. 
Readle, cited, 33- 
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I Beaulieu, Germain, acknowledgments 
to, 4. 

Bell, J. T., cited, 34. 

Besscy, C. E., cited, 34. 

. S., acknou'ledgments 
to, 4; cited, 27, 33-34, 3S, 36. 

Beuienmnllcr, William, cited, 20, 28, 
I .17, 38, 43, 49, 54. 57. 58, 62, 66, 68, 
I 73. 75. 76- 

Birch, Saperda obliqna injuring, 19. 
I Blanchard, Frederick, acknowledg- 
I ments to, 4; mentioned, 47; cited, 
I 50. 59- 

I Bland, J. H. B., cited, 66. 
I BogQc, £. E., cited, 38. 

Holies, I'roi., cited. 42; mentioned. 47. 
I Bowditch, V. C, acknowledgments 

Brackett, G. E., cited, 33, 35- 
Braeon sp., 74. 

charus, 56. 

pcctinator, 56. 
Briggs, Nathan, cited, 3:;, 
Bruner, Lawrence, cited, 38, 39, 40, 

43. 
Buck mi lister, cited, 26, 31. 
Biiel, Jesse, cited, 31. 

calcarata, S.ipi-rdn, see Saperda cal- 

candida, Saperda. sec Saperda can- 
did.i. 

carcharias, Saperda. sec Saperda car- 
charias, 

carinata. Saperda, 6. 

Castle, D. M,, acknowledgments to, 4. 
j Canlliehl. F. B., cited. 48, 58. 61. 62, 
I Cenocoelins popnlator, 28. 

Chambers. Prof, cited, 26. 
I Cliamhiiss, C. E., cited, 37. 

chants, Braeon, 5^. 
I Cherry, Saperda Candida injuring, 28. 
I Chittenden, F. H.. cited. 38, 50, 52. 
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Chokeberrj'. Saperda Candida injur- 
ing, 38. 
Chrysobothris femorata, 23, 
Clay, C. M., cited, 35- 
Comstocfc, J. H., cited, 38. 
eoncolor, Sapcrda, let Saperda cnii- 

Cook, A. J,, cited, 27, 39, 34, 36, 3?. 
50. 51, 52. 7S- 

Cookc. Mattlitrw, cited, 36. 

Cottonwood, Sapcrda ealcarata injur- 
ing, 4r. 

ConiKr, William, cited. J.i. j-'- 

Crab apples, Saperda cretata injur- 
ing, 50. 

Crataegus coccinia, 31. 
crns-galii, 31, 62. 
tomcnlosa, 62. 

cretala, Sapcrda, see Saperda cretata. 

Davia, G. C, cited, 38, 75; men- 
tioned, "4- 
Davis, William T., acknouledgmenis 

to, 4 ; mentioned, 4. 

Eutatrapha, 8. 
Dimmock, George, cited, 9, 26, 34, 36, 

43. 48, 57. 62, 72, 75. 
discoidea, Saperda, see Sapcrda dis- 

Diitribntion of species, 9-10, 

Doll. J., cited, 42. 

Dury, Charles, cited. 40. 43, 44, 50. 54. 

58, 62. 68, 76. 
Dyar, H. G., acknowledgmtnis 10, 4. 

Ehrmann, G. A., cited. 58. 

Elaphidion viilosum, 60. 

Elm. species injuring: 4. 
Saperda lateralis, 59- 
tridentata, 17, 44- 
veslila. 56. 

Elm borer, 44-50; description, 46; dis- 
tribution, 4?; food plani^, 46: early 
bistorv. 44-4s; life bistory, 45-46: 
explanation of plates, 77. 80; reme- 
dies, 47; signs of attack. 45. 

Emmont, Elwnezer, cited. 9. 32, 41, 
42. 4S. 57- 



Eutatrapha, 6, 7, IZ- 



S ■s. 6. 8. 

genera and sub- 
genera, 5- 
Explanation of plates, 76-80. 

Fabrtclni, J. C, cited, 9, ar, 3', 54. 

61. 
Fall, H, C, acknowledgments to, 4. 
Faville, E. E., cited, 38. 
fayi. Saperda. see Saperda (ayi. 
Felt, F. P., cited, 39, 43-44, 4950, 73. 

23- 
Femald, C. H„ cited, 34- 
Femald, H. T., cited, 39. 
Fitch, Asa, cited, 23, 24, 26, aS, 29, 30, 

31, 32, 42, 46, 48, 54, 60, 62. 
Fletcher, James, cited, 38. 

larvae, grouping and 

summary of, 17-18. 
Forbes, 48. 

fortunei, Paraglcnea, 6, 7. 
Foivler, Sam P., cited, 29, 32- 
Fiichs, Charles, acknowledgments- 
Fuller, A. S., cited, 3S- 
Fyles. Thomas W., cited, 38, 39- 

Garman, H., cited, 44. 49- 
Gay, cited, 26. 
Gaylord, W., cited, 31. 
Gillette, C. P., cited, 37. 
Glenida suffusa, 6. 

Grape, Saperda puncticollis injuring.. 
67. 

Haldemem, S. S.. cited, 20, 31. 32, 42. 

48. 54. 57. 61, 68. 
Hamilton. John, cited, 9, 19. 20. 21, 

38, 41, 43, 49, SO, 52. 53, 54. 56, 58. 

6r, 62, 64, 6s, 66, 67, 68, 73, 74, 75. 

76. 
Harrinfrton, W. H,, cited, 21. 36, 37. 

43. 48. 52, 53. 54. 56, 57. 6r, 62. 66. 

67. 68, 71, 73, 75- 
Harris, E. D., acknowledgments to, 4. 
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Harris, T. W., cited, 2j, 28, 31, 32, 40, 
42, 44, 48, 54, 56, 57. 

Harvey, F. L., cited, ^7, 39. 

Haywood, Roland, mentioned, 59. 

Hazel sliiK)ts, Saperda ol)li(iua injur- 
ing, 19. 

Heartt, Philip, mentioned, 2^, 31. 

Hensliaw, Samuel, acknowledgments 
to, 3; species listed by, 5; cited, 61, 
62. 74, 75. 

Hickory, species injuring: 4. 
Saperda discoidea, 18, 52. 
imitans, 18, 58. 
lateralis, 18, 59. 

Hickory Saperda. 52-54: bibliography, 
54; description, 53; distribution, 
53. 54; natural enemies, 54; food 
plants, 53: life history, 52-53. 

Hoflfmeister, A. W., cited, 34. 

Horn, G. H., cited, 7, 9, 53- 

hornii, Saperda, sec Saperda hornii. 

Howard, L. O., cited, 28, ^^y, 56, 57. 

Hoy, P. R., cited, 35- 

Hubbard, H. G., cited, 48. 

imitanSy Saperda. sec Saperda imi- 
tans. 
inomata, Mecas, 74. 

Jack, J. G., cited. ,?8. 41, 43. 
Johnson. W. G., cited, ^. 
Johnston, James, cited, ^, 76. 
Joutel, L. H.. cited, 2\, 23, 42, 44. 
June berr>', Saperda cretata injuring, 

50. 
Junkins, W.. cited, 25-26, 36. 

Kellicott, D. S., cited, 71, 73. 74. 75 

Kemp. S. T., cited, 60, 62. 

Key to species, 15- 16. 

Klages, H. G., acknowledgments to, 

4. 
Knab, Fred, cited, 19, 20. 

Knaus, W., acknowledgments to, 4. 

Kunze, R. E., acknow Icdgments to, 4. 

Iiacordaire, cited, 7. 
I-arvae, grouping and summary of 
food habits, 17-18. 



lateralis, Saperda, see Saperda later- 
alis. 

laticollis, Prionus, 40. 

Laurent, Philip, acknowledgments 
to, 4. 

Le Baron, William, cited, 9, 34- 

Lc Conte, J. L., cited, 7, 9, I9, -20, 
21, 27, 32, 34, 42, 43, 48, 51, 53, 54, 
56, 57, 6r, 67, 68, 7^, 74, 75- 

Leng, Charles W., acknowledgments 
to, 4: cited. 9, '9. 20, 21, 38, 41, 
43, 49. 50. 5^. 54, 5^, 58, 61, 62, 65, 
66, 67, 68, 7X 74. 76. 

Linden, species injuring: 4. 
Saperda vestita, 18, 54. 

Linden borer. 54-5^5 bibliography, 
57-58: description. 56; distribution, 
56; natural enemies, 56; food 
plants, 56; early history, 54-55; 
life history, 55-56; explanation of 
plate. 77-78; remedies, 56-57- 

Lintner. J. A., cited, 36, 37^ 3^. 43, 
4.^, 49, ^2, S7y 58, 63. 

Lowe. V. TT., cited, 39. 

Lugger. Otto, cited. 19. 20. 39, 41, 
43. 40, 5-'. 54, 58. 67. 68, 75, 76. 

McCarthy, G., cited, 37. 
McMillan, Conway, cited, 26, 27, 37. 
Magdalis armicollis, 44, 45. 

barbita, 44. 45- 
Marshall. W. S., acknowledgments 

to. 4. 
Mecns inomata, 74. 
metnlloscens, Saperda, 6. T2. 
moc-^ta. Saperda. see Saperda moesta. 
MofTat, J. A., cited, $3. 54, 63, 65, 66. 
Morri*;. M. TT.. cited. 32. 
Mountain ash. Saperda Candida in- 

i'lring, 28. 
^Tnlsant. cited. 5. 
Mnn^on. W M., cited, 39. 
mutica. .^apcrda. see Saperda mutica. 

Newman, Edward, cited, 51. 

Oak, Saperda puncticollis injuring, 

67. 
obliqua. .Saperda, see Saperda obliqua. 
octo-punctata, Saperda, 7. 
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Subgeneric grouping, 7. 
suffusa, Glcnida, 6. 

Templin, L. J., cited, 50. 

Thomas, Cyrus, cited, 9, 24, 35, 48. 

Thomson, J., cited, 6. 

Thorn, species injuring: 
Saperda Candida, 28. 
crctata, 17. 
fayi, 18, 62. 

Thorn limb borer, 62-66; bibliog- 
raphy, 66 ; description, 65 ; distri- 
bution, 65; natural enemies, 66; 
life history, 63-65 ; explanation of 
plate, 78, 79. 

Thyestes, 6, 7. 
pubescens, 8. 

Tolman, Adams, cited, 24, ^y, 60, 61, 
62. 

Townsend, IC. 1 1. J Tyler, ^7. 

Tracy, William W., cited, 34. 

Treat, Mary, cited, 24, 28, 38. 

tricincta, Sciapteron, 71. 

tridentata, Saperda, see Saperda tri- 
dentata. 

trigeminata, Saperda, 68. 

tulari, Saperda, see Saperda tulari. 

Uhler, P. R., cited, ^. 

Van Dyke, Henry C, acknowledg- 
ments to, 4; cited, 17; mentioned, 

varicornis, Eutatrapha (Saperda). 

6, 8. 
varicornis, Saperda, 12. 
vestita, Saperda, see Saperda vestita. 
villosum, Elaphidion, 60. 
Virginia creeper, Saperda puncticol- 

lis injuring, 18, 67, 68, 78. 



Walsh, R. D, cited, 28, 32, 33. 41. 

42, 62, 75. 

Watson, F. E., acknowledgments to, 

4. 
Webster, F. M., acknowledgments 

to, 4; cited, 18, 39, 56, 58. 
Weed, C. M., cited, 29, yj. 
Weed, H. E., cited, 38. 
Wenzel, H. W., acknowledgments 

to, 3: cited, 21, 50. 
Wickham, IT. F., cited, 9, 20, 21, 38, 

43. 52, 54, 58, 62, 66, 68, 73, 76. 
Wielandy, J. F., cited, 33. 
W'ier, D. B., cited, 23, 24, 26, 34. 
Willow, species injuring: 

Saperda calcarata, 41. 
concolor, 18, 71, 73. 
hornii, 17, 23. 
moesta, 71. 
mutica, 17, 21. 
populnea, 18. 
tulari, 18. 
Willow borer, explanation of plates, 

77, 78. 
Winnc. A. F., acknowledgments to, 4. 
Woodbine borer, 66-68; bibliography, 

68; description, 67; distribution, 

67-68; food plants, 67. 
Woodward, C. W^., acknowledgments 

to, 4. 

Young, D. B., cited, §5 

Zabriskie, J. L., cited, 56, 58. 
Zesch, Frank, cited, 19, 20, 21, 35, 43, 
48, 53, 54, 56, 57, 61, 62, 66, 68, 72, 

74, 75. 
Zimmerman. C. D., cited, 24, 35, 63, 
65, 66, 67, 68. 
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tion 2oi discount will be given, the buyer to pay transportation. Editions 
printed are only large enough to meet special claims and probable sales. 
When the sale copies are exhausted, the price for the few reserve copies 
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their distribution to cases of special need. Such prices are inclosed in 
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Mnsenm annual reports 1847-date. All in print to 1892, 50c a volume, 750 in 
cloth; 1892'date, 75c, cloth. 

These reports are made up of the reports of the director, geologist, paleontologist, botanist and 
entomologist, and museum bulletins and memoirs, issued as advance sectlbns of the reports. 

Gcolojrist's annual reports 1881-date. Rcp'ts i, 3-13. 17-datc, O; 2, 14-16, Q. 

The annual reports of the early natural history survey, 1837-41 ^^^ ^^^ ^^ print. 

Reports 1-4, 1881-84 were published only in separate form. Of the 5th report 4 pages were 
reprinted in the 3Qth museum report, and a supplement to the txh report was included m the 40th 
museum reptjrt. The 7th and subsequent reports are included in the 41st and following museum 
reports, except that certain lithograpliic plates in the nth report (1891) and 13th (1893) are omitted 
from the 45th and 47th museum reports. 

Separate volumes of the following only are available. 
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$.40 
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.40 

.40 

In 1898 the paleontologic work of the State was made distinct from the geologic and will here- 
after be reported separately. 

Paleontologist's annual reports 1899-date. 

See fourth note under Geologist's annual reports. 

Bound also with museum reports of which they furm a part. Reports for 1899 ^^^ ^^/^ m^y ^^ 
had for 20C each. Since ic^oi these reports have been issued as bulletins. 

Entomologist's annual reports on the injurious and other insects of the 
State of New York 1882-datc. 

Reports 3-17 b«.»und also with museum reports 40-46, 48-55 of which they furm a part. Since 
iSgS iliesc reports have been issued as bulletins. Reports 3-4 are out of print, other reports with 
prices are : 
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$.85 14 (Ent. 5) $.^0 

.35 15 ( " 9) -^5 

.25 16 ( " 10) .25 

•as 17 ( " 14) .3" 

.10 18 ( " 17) .^o 

19 /« press 

Reports a, 8-12 may also be obtained bound separately in cloth at 25c in addition to the price 
given atx>ve. 

Botanist's annual reports 1867-date. 

Bound also with museum reports si-date of which they form a part ; the 6rst botanist *s report 
appeared in the aist museum report and is numbered ai. Reports 2i-a4, 39* 3i-4> were not pub- 
lished separately. 

Separate reports a5-a8, 30, 42-50 and 52 (Botany bulletin 3), are out of print. Report 51 may 
be had for 40c ; 53 for aoc ; ^4 for 50c. Since the 55th these reports have been issued as bulletins. 

Descriptions and illustrations of edible, poisonous and unwholesome funjfi of New York have 
been published in volumes i and 3 of the 48th museum report and in volume 1 of the 49th, 51st, 
5ad, 54th and 55th reports. The descriptions and illustrations of edible and unwholesome species 
contained in the 49th, 51st and sad repons have been revised and rearranged, and, combined with 
others more recently prepared, constitute Museum memoir 4. 

Xuseum bulletins 1887-date. O. To advance subscribers, $2 a year or sac 
a year for those of any one division: (i) geology, economic geology, mineralogy, 
general zoology, archeology and miscellaneous, (2) paleontology, (3) botany, 
(4) entomology. 

Bulletins are also found with the annual reports of the museum as follows: 

Bulletin Report Bulletin Report Bulletin Report 

xa-15 48, V. I 2o-2«; 52, V. X 3536 54. V. a 

16-17 50 1; 26-31 53 ;' 37-44 •' v. 3 

x»-i9 51 " 32-^4 54 45-48 *' V. 4 

40- 54 55i V. I 

The figures in parenthesis indicate the bulletin's number as a New York State Museum bulletin. 

Oology. 01 (14) Kemp. J. F. Geology of Moriah and Westport Town- 
ships, Essex Co. N. Y., with notes on the iron mines. 38p. 7pl. 2 maps. 
Sep. 1895. /or. 
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02 (19) Merrill, F: J. H. Guide to the Study of the Geological Collections 

of the New York State Museum. i62p. iiQpl. map. Nov. 1898. [50c] 

New edition in preparation. 
G3 (21) Kemp, J. F. Geology of the Lake Placid Region. 24p. ipl. map. 

Sep. 1898. 5c. 
04 (48) Woodworth, J. B. Pleistocene Geology of Nassau County and 

Borough of Queens. 58p. il. ppl. map. Dec. 1901. 25c, 
06 (66) Merrill, F: J. H. Description of the State Geologic Map of igoi. 

42p. 2 maps, tab. Oct. 1902. loc, 
06 Gushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 

If I press. 

Crystalline Rocks of the Northeastern Adirondacks. In press. 

Kemp, J. F. Crystalline Rocks of Warren and Washington Counties. In 

preparation. 
Woodworth, J. B. Glacial Geology of New York. In preparation. 

Economic geology. Egl (3) Smock, J: C. Building Stone in the State of 

New York. I52p. Mar. 1888. Out of print. 
Eg2 (7) First Report on the Iron Mines and Iron Ore Districts in 

the Slate of New York. 6f70p. map. June 1889. Out of print. 
Eg3 (10) Building Stone in New York. 2iop. map, tab. Sep. 1890. 

40c. 
Eg4 (11) Merrill, F: J. H. Salt and Gypsum Industries of New York. 92p. 

I2pl. 2 maps, II tab. Ap. 1893. 40c. 
Eg5 (12) Ries, Heinrich. Clay Industries of New York. I74p. 2pl. map. 

Mar. 1895. 30c. 
£g6 (16) Merrill, F: J. H. Mineral Resources of New York. 224p. 2 

maps. Sep. 1895. 50c. 
Eg7 (17) Road Materials and Road Building in New York. 52p. i4pl. 

2 maps 34x45. 68x92 cm. Oct. 1897. 15c. 

Maps separate jck tach^ two /or ijc. 

Eg8 (30) Orton, Edward. Petroleum and Natural Gas in New York. I36p. 

il. 3 maps. Nov. 1899. i$c. 
Eg9 (36) Ries, Heinrich. Clays of New York; their Properties and Uses. 

456p. I40pl. map. June 1900. $1, cloth. 
EglO (44) Lime and Cement Industries of New York; Eckel, E. C. 

Chapters on the Cement Industry. 332p. loipl. 2 maps. Dec. 1901. 

85c, cloth. 
Egll (61) Dickinson, H. T. Quarries of Bluestone and other Sandstones 

in New York. io8p. i8pl. 2 maps. Mar. 1903. 3SC. 

Mineralogry. Ml (4) Nason, F. L. Some New York Minerals and their 
Localities. 20p. ipl. Aug. 1888. lioc^ 

M2 (68) Whitlock, H. P. Guide to the Mineralogic Collections of the New 

York State Museum, isop. il. 39pl. 11 models. Sep. 1902. 40c. 
M3 (70) New York Mineral Localities, nop. Sep. 1903. 20C' 

Paleontology. Pal (34) Cumings, E. R. Lower Silurian System of East- 
ern Montgomery County; Prosser. C: S. Notes on the Stratigraphy of 
Mohawk Valley and Saratoga County, N. Y. 74p. lopl. map. May 
1900. 15c. 

Pa2 (39) Clarke, J: M.; Simpson, G: B. & Loomis, F: B. Paleontologic 
Papers i. 72p. il. i6pl. (Jet. 1900. 15c. 

ContfHts: Clarke, J: M. A Remarkable Occurrence of Orthoceras in ihe OneonU Beds of 

the Chenango V^alley, NY. 
Paropsonema cryptophya; a Peculiar Echinodcrm from the Intumescens-zone (Portas'e 

Beds) of Western New York. 

^Diciyonine Hexactincllid Sp.mges from the Upper Devonic of New York. 

Ttie vVaier Biscuit of Sjuaw Island, Canandaigua Lake, N. Y. 

Simpion, G: B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F: B. Siluric Fungi from Western New York. 

Pa3 (42) Ruedemann. Rudolf. Hudson River Beds near Albany and their 
Taxonomic Equivalents. ii4p. 2pl. map. Ap. 1901. 2sc. 

Fa4 (45) Grabau, A. W. Geology and Paleontology of Niagara Falls and 
Vicinity. 286p. il. i8pl. map. Ap. 1901. 65c; clotK goc 
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Pa5 (49) Rucdcmann, Rudolf; Clarke, J: M. & Wood, Elvira. Paleon- 
tologic Papers 2. 24Qp. I3pl. Dec. 1901. 40c, 

contents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 

Clarke, J: M. Limestones of Central and Western New York Interbedded with Bituminous 

Shales of the Marcellus Suge. ^ „ ,r 
Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co. N. Y. 
Clarke, J: M. New Agelacrinites. . 
Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of New 

York, Ireland and the Rhineland. 

Pa6 (58) Garkc, J: M. Report of the State Paleontologist 1901. 28op. il. 

gpl. map, i tab. July 1902. 40c, 
Pa7 (68) Stratigraphy of (Tanandaigua and Naples Quadrangles. 2 

maps. In press, 
Pa8 (65) Catalogue of Type Specimens of Paleozoic Fossils in the New 

York State Museum. 848P. May 1903. $1.20, cloth. 
PaS (69) . Report of the State Paleontologist 1902. 464P. 52pl. 8 maps. 

Nov. 1903. $1, cloth. 
PalO Report of the State Palconlolr^gist 1903. In press. 

Zoology. Zl (1) Marshall, W: B. Preliminary List of New York Unioni- 

dae. 20p. Mar. 1892. 5c. 
Z8 (9) Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 

24p. I pi. Aug. 1890. /or. 
Z8 (29) Miller, G. S. jr. Preliminary List of New York Mammals. I24p. 

Oct. 1899. 15c. 
Z4 (33) Farr, M. S. Check List of New York Birds. 224p. Ap. 1900. 25c. 
Z5 (38) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 

America. io6p. Oct. 1900. 15c. 
Z6 (40) Simpson, G: B. Anatomy and Physiology of Polygyra albolabris 

and Limax maximus and Embryology of Limax maxinius. 82p. 28pl. 

Oct. 1901. 25c. 
Z7 (43) Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 

2pl. map. Ap. 1901. 10c. 
Z8 (51) Eckel, E. C. & Paulmier, F. C Catalogue of Reptiles and Batnicli- 

ians of New York. 64p. il. ipl. Ap. 1902. J 5c. 

Eckel, E. C. Serpents of Northeastern United States. 

Paulmier, F. C. Lixards, TurK^ises and Batrachians of Xcw York. 

Z9 (60) Bean, T. H. Catalogue of the Fishes of New York. 784P. Feb. 

IQ03. tiy cloth. 
ZIO (71) Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 

3op. 4pl. Sep. 1903. IOC. 
Farr. M. S. Birds of New York. In preparation. 
Letson, Elizabeth J. Catalogue of New York Mollusca. In preparation. 

Entomology. Enl (6) Lintner, J. A. White Grub of the May Beetle. 32P. 

il. Nov. 1888. Joc. 

Eil3 (6) Cut-worms. 36p. il. Nov. 1888. loc. 

E]l3 (13) San Jose Scale and Some Destructive Insects of New York 

State. 54p. 7pl. Ap. 1895. 15c. 
En4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. spl. 

June 1898. 5c. 

See £ni5. 

Eii5 (23) 14th Report of the State Entomologist 1898. isop. il. gpl. 

Dec. 1898. 20c. 

E]i6 (24) Memorial of the Life and Entomologic work of J. A. Lint- 
ner Ph.D. State Entomologist 1874-08; Index to Entomologist's Re- 
ports 1-13. 3i6p. ipl. Oct. 1899. 35c. 

Supplement to 14th report of the state cnioinoloyist. 

En7 (26) Clollection. Preservation and Distribution of New York In- 
sects. 36p. il. Ap. 1899. 5^- 
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19th REPORT OF THE STATE ENTO- 
MOLOGIST 1903 

To the Rer/ents of tlw XJnivcrsiiy of the State of Xcw York 

I hi\\i} the. honor of presenting; herewith my rejjort on the injuri- 
ous and other inserts in the State of New York for the year ending 
Oet. 15, 1903. 

General entomolog^c features. The season of 1003 will long be 
known on aeeount of the abnormal abundanee of plant lieo of 
various H[»eri(»s, whieh have not only b<H;n excei^dingly destruetive 
to fruit trees in particular but th(^ jirolongation of their depreda- 
tions far l)eyond the usual dale was si»erially injurious to young or 
recently set trws. The latter ]»art of the summer the San Jose 
S'-ale, Aspidiotns j> c r n 1 c i o s u s Comst., bred so e^ees- 
sivelv that manv tiiM*s wei-e literallv coveiiul with half j^rown scale 
insects toward the end of the season. The dejiredations of the 
elm leaf beetle, dale r u e e 1 1 a 1 u t e o 1 a Miill., have con- 
tinued in the IIuds<m river valley thoujjh the spraying operations 
of rwent years have reduced their numbers very largely in Albany 
and Troy. An interesting filature of this insfM-t's history was its 
pivsence in excessive numbers at SaraU>ga Springs, where it 
would undoul)tedly have caused severe injury had it not bwn for 
the prompt spraying instil nted by the villag«». authorities. The 
while marked tussock moth, N o t o 1 o p h u s 1 e u c o s t i g in a 
Abb. & Sm., has caused less damage than usual in recent years 
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though it was generally present at Buffalo on a great many horse- 
rhestnut ti-ees, ]»ar(ially defoliating thousands. The fall web- 
worni, II y p h a n t r i a t e x t o r Ilarr., has, as a rule, been less 
injurious than in preceding years, except in a few localities. 

Office work. Tlie general office work has been conducted as in 
pi-ecediiig vears and has Ix^en marked bv.niauv more demands 
for inforuiJition, indicating an increased interest. The determina- 
tions of scale insecls for the commissioner of agriculture, in con- 
nection with the nurstM'y in8pe<*tion work of his department, has 
made somewhat extensive demands on the time of Assistant C. M. 
Walker, who has also had charge of most of the breeding cage 
work. Many photographs of living insects or specimens of their 
work have lK»en taken and a number of lantern slides added to 
the collection, greatly increasing its effectiveness in illustrating 
])opular lectures. It is gratifying to record that there have been 
no changes in the office staff during the past year, and conse- 
quently the work has i)roceeded without interruption from this 
cause. Corresp(mdence indicates a continued and healthy interest 
in our work, as is evidenced by the following figures: 2035 letters, 
781 ]>ostals, 400 circular letters and 1109 packages were sent 
through the mail during the past year. The reduction from last 
year in the number of postals and packages is due to the fact that 
but three publications were issued during the present year against 
four in I'.HKf, and the last issued was not available for distribu- 
tion till very late, consequently a portion of the copies will be sent 
out next year. Mailing expenses have also been reduced by send- 
ing two or more i)ublications By express, wherever that was 
economical, a total of 114 packages being shipped. 

Special investigations. The lines of work begun in earlier years 
have l)een continued and considerable progress made. The grape- 
vine root worm, F i d i a v i t i c i d a Walsh, has been the sub- 
ject of more extended investigations than last year, a large amount 
of exceedingly valuable data has been secured and we have demon- 
strated that collecting the beetles was a practical, the most 
reliable and ja'obably the most economical method of controlling 
this pest. The details of this work will appear in a revised and 
extended bulletin on this insect. TVve exyeriments with insecti- 
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cides for controlling the San Jose scale have been carried on in 
the same orchard as in the past three years, and our earlier results 
with crude petroleum have been <onfirnied. Extended experi- 
ments with lime-sulfur washes have also been conducted at War- 
wick with \evj gratifying results. An extensive series of exi)erl- 
ments with summer washes was made, Mr Walker having direct 
charge of the work and being responsible for most of the observa- 
tions. A second instalment of the beneficial Chinese ladyt)eetle, 
C h i 1 o c o r u s s i m i 1 i s Kossi, which may prove of value in 
suppressing this jx^niicious scale insect, was obtained from the 
United States Department of Agriculture last August and estab- 
lished in an infested orchard at Kinderhook. It is hoped that 
they will survive in this latitude and prove of great value in con- 
trolling this dangerous pest. The extended forest fires in the 
Adirondacks early in the season offered an excellent opportunity 
for investigating the connection between them and insect attack. 
The results of this work are given on a subsequent page. Our 
general studies of forest and shade tree insects have been con- 
tinued and a number of valuable observations made. 

The present year has been marked by the appearance of a second 
rei>ort by Dr Needham on aquatic insects, which consists of a 
series of valuable original articles by himself, sup])lemented by 
important papers from Messrs ^facGillivray, Johannsen and 
Davis. Another report by Dr Needham, is now in preparation 
and will be devoted largely to a consideration of the May Hies and 
midges (C h i r o n o m i d a e) of the State. 

Investigations on our native mosquitos have been continued, 
resulting in material additions to our knowledge. Collections of 
these little insects have been made in ditferent sections of the 
State, and it was possible for Assistant D. B. Young to spend two 
weeks at Long Island, working in cooiK»ration with the North 
Shore Improvement Association, whi<h has become well and favor- 
ably known to all interested in this line of efl'ort on account of its 
very efficient oi>erations in subduing these ])ests in the vicinity of 
New York city. 

Publications. The primipal publications of the entomologist, to 
the number of 70 are listed under the usual head. The more 
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important of those issued during the past year are tlie following: 
Grapevine Root Worm (Museum bulletin 59), 18th Re})ort of the 
State Entomologist 1902 (Museum bulletin 64) and Aquatic Insects 
in New York State (Museum bulletin (>8). In addition, the ento- 
mologist has contributed an imi)ortant pai)er on insects injurious 
to i)ine and oaks, for the seventh repoH of the Foi*est, Fish and 
Game Commission, and one on insecticides for the report of the 
Colorado State Board of Horticulture for 1902. 

Other important publications, which are either in the printer's 
hands or practically completed, are as follows: Grapevine Root 
Worm, a revised and eJttended edition of Museum bulletin 59, men- 
tioned above. A monograph of the genus Saperda, which includes 
some of our most destructive borers, has been prepared by the 
entomologist in association with Mr L. H. Joutel of New York 
city, and will form a small bulletin of about 80 pages illustrated 
by 7 colored plates. Dr Needham's third rejiort, mentioned in the 
ju'eceding paragra])h, is practically completed and will he an ex- 
tended work about the same size as Museum bulletin 68. Thei-e 
is also a memoir on insects injurious to forest and shade trees, an 
extensive publication illustrated with many halftones and 10 
colored plates, treating specially of those forms which are destruc- 
tive to shade trees. 

Collections of insects. Very large additions have been made to 
the'state collections during the past season. They are specially 
desirable because a considerable proportion have come from other 
sections of the State. Mr Young spent several weeks in the Ad- 
irondacks in special work on foivst insects, and he has collecteA 
at intervals throughout the season in cooperation with the Vassar' 
Brothers Institute, at roughkee])sie, and also at Long Island 
while engaged on mosquito investigations. The results have beeim 
large and exceedingly valuable additions to the state collections^ 
Much ])rogress has been made in arranging insects previously col^ 
lected. The Lepidoptera, which are in the care of Mr Walker- 
have all Ikm^i referr<»d to the prin<ipal groups and many deter- 
mined spe<ifically. lie has also arrangi»d the Coccidae, now 
represented by 98 species and a host of siK?cimens, while Mr Young 
has been able to do considerable systematic work on the Tenthre- 
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(linidiic, Ichneunionidae, Syrpliidae, Tachinidae and Capsidae, 
besides making material progress in arranging (he ( ■oleoptora 
whieh, it is gratifying to stale, are already in a fairly satisfactory 
condition. The exhibit colJection has i*ereived valuable additions 
fix)m time to time, and in all of our eolleetiug an effort has been 
made to secure material desirable for this purpose. The museum 
was kindly remembered during the present year and bequeathed 
a small collection of insects by Miss Ellen L. Baker of Middle 
Gi*anville N. Y. 

The past season a system of exchange was inaugurated with 
most excellent results. Ttie museum possesses large series of cer- 
tain species. Lists were prepared and sent to entomologists in dif- 
ferent sections of this and other countries with a request for ex- 
changes, and as a result some exceedingly valuable additions have 
been made to the collection with practically no cost to the museum. 
The details of these exchanges together with a list of species 
available for this purpose will bc^ found under a separate head. 

Nursery inspection work. Owing to the Vii'ginia authorities re- 
fusing in the fall of 1902 to accept nursery inspection certificates 
issued by the State Department of Agriculture, even though 
officiallv indorsed bv us, other means had to be devised to aid those 
who wished to ship nursery stock into Virginia. The state ento- 



niologist of Virginia was willing to accept a certificate based on 
inspeition by an assistant working under our direction, and as 
an accommodaticm to our nurserymen, it was arranged to send an 
assistant to make supplementary inspections of only that stock 
whi<-h was destined for Virginia, the parties benefited to pay his 
traveling expenses. Mr C M. Walker was detaileil for this wx)rk, 
which occupied nearly two weeks. It is \i}ry gratifying to state 
that the regular inspectors, in whom we have utmost confidence, 
kindly aided Mr Walker in his work. ^Ir II. C. Peek and Mr J. J. 
Barden, in whose territory most of the inspecting was done, were 
S]>eciany helpful. The following is a list of firms to whom these 
nurserv certificates were issued between Oct. 21 and Nov. 1, 
resjiectively : Mi Hope Nurseries, Western New York Nursery Co., 
Thomas Bowman & Son, A. L. Wood, Allen Nursery Co., II. S. 
Taylor & Co., Charlton Nursery Co., all of Rochester; Sheereu 
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IVhok'sali* Nurseries, (Jeorge A. Sweet Nursery Co., Rogers Nur- 
H»rv, all of Dausville; Krowu Bros. Co., Chase Bros. Co., First 
Natmual Nui*s(»ries, Perry Nui*sery Co., J. B. Nellis & Co., all of 
Brighton; Ix'wis Koeseh, T. S. Hubbard Co., O. S. Josselyn Co., 
aU of Fredonia; Knight & Bostwick, Eiiiinons & Co., and C. \V. 
Stuart & Co., all of Newark. 

Voluntary observers. The work of the voluntary observers begun 
in 1899 has been continued, but owing to an unusually dry spell 
in the early part of the season followed by excessive rains, there 
has been comparatively little to report except injuries by plant 
lice, a group of insects on which the voluntary observers ai'e not 
well qualified to rejjort. As a consequence, there are not so many 
records as have been made in earlier seasons, though the sum 
total of their observations amounts to a material addition to our 
knowledge concerning some very important injurious insects. 
Summaries of these reports (xve published under the usual head. 

Acknowledgments. The untimely death of our highly esteemed 
and gifted associate, the late Prof. V. H. Lowe of the State 
Agricultural Kxp(»riment Station at Geneva, is a sourc*e of deep 
regret and a severe loss to the science he loved so well. The ento- 
mologist has been favored by the cooperation of a number of pw- 
fessi(mal workers. To l>r L. O. Howard, chief of the division of 
entomology, United States Department of Agriculture, and his 
statf, sjK^cial acknowledgments are due for the determination of 
a number of insects and for information regarding different 
species. ^Ir K. l\ VanDuzee, of Butfalo, a well known authority 
on riemiptcra, has kindly identitied alt our Pentatomidae and a 
number of related forms, and we an* indebted to Prof. Mel. T. 
< -ook, of l)e Pauw University, (Ireencastle Ind., for the determina- 
tion of many inse<t galls. The appreciation of our work by the 
many friends of the oilier* is a source of pleasure, and the supii^trt 
given by those* in authority is very gratifying. 

BesjKM't fully submitted 

Ki'iiiiAiM Pouter Felt 

aV/c/Zc Entomologist 
Office of the State Entomohujlst 
Albany, Oct. 15, 1903 
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BENEFICIAL INSECTS 

SYNOPSIS OP CERTAIN GENERA OP THE OPHIONINI 

The following account of si)ecies belonging to various genera 
of this group is the result of a study, extending over some years, 
originally begun at Cornell University under the auspices of 
Prof. J. H. Conistoek, to whom the writer is under deep obliga- 
tions for assistance. The original assignment covered the species 
placed in this gonus by Cresson, and owing to many other matters 
demanding attention, we have reluctantly decided to publish our 
results without attempting to extend our studies so as to include 
all the members of this group, i)articularly because of lack of 
time, and specially since a number of genera are represented 
only by foreign species. We also take this opportunity to express 
our obligations to l)r W. II. Ashmcad, curator of the llymenop- 
tovfi, United States National Museum, wlio in recent years has 
kindly loaned us si>ecimens and affordetl material aid in our sys- 
tematic study. 

This group includes some of our larger and more common para- 
sites, and to the species com]>rising it much credit is due for nm- 
terial aid in controlling a number of our insint p(^ts. For ex- 
ample the long-tailed Ophion, E r e m o t y 1 u s m a c r u r u s 
Linn, is Ji common i)ai'asite of large cecroi»ia larvae and allied 
si)ei*ies. These large caterpillars are raivly abundant enough to 
attract attention by their ravages, and one reason for this is un- 
doubtedlj' the activity of their parasites, foremost of which stands 
the long-tailed Ophion. 

Value as parasites 

The other sjjecies of this group have been reare*! from a large 
number of hosts, and there is no reason for regarding several of 
them as of less value than E r e m o t y I u s m a c r u r u s Linn. 
The following statistics will give some idea of their abundance 
and, as the life of the host with its attendant possibilities is de- 
stroyed as each develoi)s, they also give some idem of the economic 
value of the species. Six trap lanterns were in o]>eration during 
the entire season of 1880 at Cornell University for the jjurpose of 
ascertaining the value of lights for destroying insects, and nearly 
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GOO examples of opbionids were taken. Two species were well 
represi^nled in this lol. There were none of the long-tailed 
Ophious, hence the figures give no idea of the relative abundance 
of this parasite or of the other species not represented. The one 
by far the most abundant was Ophion bilineatum Say, 
the two-lined Ophion, which was represented by 450 examples. The 
species next in abundance was Ophion tityri Pack., which 
was represented by 118 examples, while Eniscopilus pur- 
gat u s Say was represented by but 23 individuals. It will be 
noticed that the two species taken most abundantly are not well 
represented in most collections and but little is known of their 
habits. This record does not in the least reflect on the value of 
these two as parasites. It is possible that both are equally effi- 
cient in their own fields and it is most probable, seeing that they 
are creiniscular or nocturaal in habit, th«at they breed largely in 
larvae which i*arely fall into the hands of the collectors. The 
two-lined Oi)hion has been reared mostly from arctians or 
noctuids. Though rei'ords of this character are still far too 
scarce to permit the formation of a positive opinion, it is likely 
that this s[)ecies does material service in keeping larvae belonging 
to these two families in check. The observations are even more 
meager i^egarding Ophion tityri. Here is certainly a field 

for investigation. 

General habits 

The different memlHTS of this group may usually be seen flying 
slowly about shrubbery and in the grass during bright days from 
early May till into October. In cloudy and wet weather they 
seek some sheltei*ed i)lace — at least this is true. of the diurnal 
species. The* long-tailed and the purged Ophions are the two 
taken most commonly in the day, and they are the best repre- 
sented in most colkK?tions examined. The trap lantern record 
would api)ear to indicate a great pi'eponderance of the two-lined 
Ophion. This must be ascribed to the crepuscular or nocturnal 
habits of the latter form. The females are the more active and 
are more abundant in collections. This might be expected, as 
on her devolves the labor of searching out a suitable nidus for 
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her eggs. The large projwrtion of females is well shown in the 
trap lanlera record, where but 87 males were taken to 485 females. 
The gi'eat activity of the females and the large number of them 
attracted to lights must diminish materially the value of the trap 
lantern as a means of destroying insect pests. 

Oviposition and larval habits 

The females possess a sharp ovipositor which is capable of in- 
flicting a slight wound. Its sharpness api)ears to be mainly for 
defensive purposes, as the eggs are deiK)sited usually on the skin 
of the host, to which they firmly adhere by means of a cement 
or glue extruded at the moment of oviposition. The deposit of 
the egg by E r e m o t y 1 u s m a c r u r u s has been graphically 
described by Trouvelet as follows^ : ** When an Ichneumon de- 
tects the presence of a worm, she flies around it for a few seconds, 
and tli^n rests upon the loaf n«ir her victim; moving her antennae 
very rapidly above the body of the worm, but not touching it, and 
bending her abdjomen under the breast, she seizes her ovipositor 
with the front legs, and walls for a favorable moment, when she 
quickly deposits a little oval white egg upon the skin of the larva. 
She is quiet for some time and then deposits another upon the 
larva, which only helplessly jerks its body every time an egg is 
laid." Eight to ten eggs are laid in this manner. A few days 
later they hatch and the larvae make their way under the skin 
of their victim, feeding on the fatty portions of the host at first, 
but later most of the tissues are devoured. The miserable victim 
of these parasites drags out a weary existence and usually per- 
ishes in the [)ui)al state, rarely l>efore. As a single larva will 
provide sustenance for the development of but one or two para- 
sites, the weaker ones perish. 

There is on the front tibia of Ophion an articulated, apical 
spine, a structure common to many Hymonoptera, which is pos- 
sibly connected with the method of oviposition narrated above. 
This articulated spine is curved toward the tarsus near the aj)ex, 
and might consrqu(Mitly Ik* usjmI for holding the ovipositor, be- 



* 18(58 Am. Nat 1 :89-91. 
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cause when aj)i)osed to (he tarsus the bend is such as to allow 

the ovipositor to pass easily through a space between the two. 

It is worthy of note in this connection, as showing the method 

of d(»positing oggs by an insect belonging to the same family, that 

Thalcssa has been seen ovipositing in a similar manner by reliable 

observers.^ 

Pupation and final transformations 

The larva of Eremotylus macrurus usually pupates 
within the cocoon of its victim. As this species preys largely on 
the saturnians, the larvae of which spin stout cocoons, the grub 
of the parasite on emerging from the remains of its victim finds 
itself in a well protected cocoon, and consequently has no need 
of looking for a more secure place in which to undergo its final 
transformations. The same habit is probably common to other 
8[>ecies infesting hosts spinning a stout cocoon, as, for example, 
1] r e m . a r c t i a e when preying on these moths. The 'cocoons 
of Eniscopilus purgatus are found in the soil or 
under shelter near where its host has transformed. From the 
lack of evidence to the contrary, it may be presumed that such 
is the general habit of all the species infesting larvae that do not 
spin stout cocoons before pupation. 

Very few notes exist on the duration of the pupa state in this 

genus. Kiley states that the images of Erem. macrurus 

conuiionly enierge in the spring, and rarely come forth in the 

autumn. This would apparently indicate that the normal habit 

of this insect is to pass the winter in the pupal stage. An example 

of E n i s . purgatus has been known to pupate July 24, the 

imago emerging Sep. 13. 
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Synopsis of genera treated 

a CubitodiKcoidal nerA'ure Irregularly tliickened, never appendiculato 

b Yellowish chitinous si>ots in cubitoiliscoidal cell Eniscopilus Curtis 

hh No such si»ots in cubitodiscoidal ci*Il Ereniotylus Forster 

aa Cubltodis<^oidal nervure never Irregularly thickened, usually appendicu- 
late 

b Face normal Ophion Qravcnhorat 

bb Face elongated Genoi)hion FcH 

Synopsis of species of Eremotylus 

a ('ul»itodlscoidal vein usually strongly sinuate; hooks of hind wings 13-15; 
male clasps rather long, subrectangular, obtusely rounded at the 

a[»ex m a c r u r u s Linn. 

(1(1 Cul»itcKliscoidal vein nearly arcuate; lirst and second nvurrent ner- 
vures nearly e<jual ; hooks of hind wing 7-0; male clasps subrectangu- 
lar, acutely rounded arctiae Ashm. 

g 1 a b r a t u s Say* 

Eremotylus macrums Linn. 
LoNtj-i ailed Ophion 

This, the Largjost Aiiieri<an siKM'ios of the* goniis, is closely allied 
to K r e ni. a r c 1 i a e Ashm., which has been confused with it 4n 
colle.(*tions. The two sjxM'ies are (»asily sepai'ati^d from the others 
of the jjenns by their c(msiderably ]arj<(»r size; the smallest being 
peiM'eptibly larg(»r than the largest of the other sp(»ci(»s, excepting 

*8ee account of this si)ecies, p.lOG. 
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Ophion fuliginipennis Felt, which belongs in a dif- 
ferent group. E r e ni . m a c r u r u s may be separated from 
E r e m . a r c t i a e by its larger size, by the fulvous tinge of the 
wings and veins, by the second discoidal nervure being nearly 
twice the length of the first, and by there being from 13 to 15 
hooks on the hind wings. Other differences arc detailed in the 
description of Erem. arctiae. 

Habits and life history. This species is an active, diurnal insect, 
being rarely if ever attracted to lights. It is the one most com- 
monly bred from the large saturnians, and is frequently referred 
to as a parasite of one or more of them. Its egg-laying habits 
and life history, so far as known, have been described in a pre- 
ceding paragraph. It has also been recorded as bred from some 
of the arctians, but it is probable that some of these records really 
pertain to E r c m . a r c t i a e . Dr C. M. Weed has recorded an 
instance in which [50 out of 50 pupjie of Samia Columbia 
Smith were parasitized by this insect. The unusual abundance of 
(' ji 1 1 <) s a m i a p r o in e t h e a Dr. is recorded in Insect Life, 
2:.*3s;], and also the interesting fact tliat fully two thirds of the 
pupae harbored tliis parasite. The observations of Dr Riley show 
tliat this insect usually emerges in the sj)ring, though occasionally 
individuals come forth in the autumn. 

This parasite has been reared from the following insects : I s i a 
Isabella Abb. & Sm., P h i 1 o s a m i a c y n t h i a Drurj, 
C a 1 1 o s a m i a p r o m e t h e a Drury, H a m i a Columbia 
Smith, S a m i a c e c r o p i a Linn., Telia polypheuius 
Cram., A u t o m e r i s i o Fabr. and Apatelodes torre- 
facta Abb. & Sm. 

Description. Fulvo-fe.rruginous, stigma almost obsolete; mar- 
ginal nervuiv sinuate, thickened toward the stigma; size large; 
l)ody 31 to »{S mm hmg; wing spread 43 to 50 mm. Head small? 
antennae nearly as long as the body; ocelli prominent, black; 
head vellowish posteriori v; eves black, rather small; mandible 
bidentate, tipped with black. Mesothorax convex; scutellum f*^^ 
postscutellum ]>roininent; anterior portion of metathorax ^^ 
pressed; posterior ]K)rtion rugos(», limited anteriorly by a triiD^' 
verse carina; lat(»ral carinae present. Wings hyaline; margii^*^ 
nervure thickened, sinuate nejir the small stignm; cubitodiscoid^' 
nervure never appendiculate, usually strongly sinuate; third di^ 
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coidal cell considerably wider at apex than base; hooks on hind 
wings 13 to 15. liegs long, honey yellow. Abdomen long, strongly 
compressed, nsually darker at tip. Male claspers rather long, 
gubrectangular, obtusely rounded at apex. 

Described from 10 examples. 

Cocoon, The larva leaves the shriveled remains of its victim 
when full grown and pupates within the cocoon spun before the 
demise of its host. The cocoon is tough, oval, about 32 mm long 
and 17 mm broad, and occupies the larger portion of that spun 
by its prey. It is comi)Osed of silk agglutinated by a dark secre- 
tion. Exteriorly it is a dark brown color, with a faint yellowish 
or golden band around the center. The interior is thinly lined 
with a transparent substance and possesses a brilliant metallic 
luster. 

Distribution. The recorded distribution of this insect is from 
New England to California and from Canada to Texas, indicating 
that the species ranges over practically the whole of the United 
States and north into Canada. It has been reported from the 
following localities: Canada, New England, New York, New 
Jersey, Pennsylvania, District of Columbia, Virginia, Louisiana, 
Illinois, Missouri, Nebraska, Colorado, Texas, Nevada and Cali- 
fornia. 

Specimens have also been examined from the following locali- 
ties: Ottawa, Canada [ITarrington] ; New York city [Joutel] ; 
Dutchess county, N. Y. and Rock Creek park, Washington 1). C. 
[U. S. Nat. Mus.] and from Maiden and Amherst Mass. [Fernald]. 
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Eremotylus arctiae Ashm. 

This s[)ocies is by no means nire, tliough not recognized as a 
distinct form till 1890 owing to its having been confused with 
E r e ni . m a c r u r u s , which it closely resembles. A critical 
examination of the material in the state collection, Dr Lintner's 
private collection, and that from Cornell Univei'sity, lent by Pro- 
fessor Comstock, has resulted in the finding of several examples 
of this species. Two specimens were taken in the trap lanterns 
at Cornell ; one Aug. 3 and the other Aug. 22, 1889. Owing to the 
kindness of Messrs Howard and Ashmead, we have been per- 
mitted to examine a type of this species. 

Hosts. This species is parasitic mostly on some of the arctians, 
though it has also been reared fi-om saturnians. The following 
hosts are known : Ecpantheria deflorata Fabr., 
Diacrisia virginica Fabr., Automeris io Fabr. 
and Callosamia promethea Drury. 

Description. The following is Mr Ashmead'S description: 

In Erem. macrurus, the wings have a decided fulvous 
tinge and the veins are fulvous; the second recuri-ent nervure is 
about twice as long as the first recurivut nervure, the third 
discoidal cell, therefore, is much wider at apex than at base; in 
Erem. arctiae, the wings are entirely without the fulvous 
tinge and the basal nervure, tips of median and discal nervures 
vary from brown to black, or i)iceo-black ; the second recuiTent 
nervure is only, slightly longer than the first recurrent nervure, 
the cubital nervure being arcuate and the third discoidal cell, 
therefoi-e, is about as wide at apex as at base; in Erem. 
macrurus, the transverse metathoracic carina is always more 
or less distinctly sinuated at the middle, in Erem. arctiae 
it is straight. In Erem. a r c t i a e the hooks on the hind 
wings vary from seven to nine; in E rem. m a c r u r u s they 
are from 13 to 15; in the former the claws are pectinate; in the 
latter simple. 

Male 26 mm long, wing expanse 35 mm; f(»ma]e 20 to 28 mm 
long, wing expanse 3G to 40 mm. 

Figure G on plate 2 represents the wing characters of E rem . 
macrurus. In Erem. arctiae the cubitodiscoidal 
nervure is arcuate; in the type examined it was a nearly i)erfect 
arc, but in other specimens there was a slight tendency to the 
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HiuuuiiK >:>tnrm: uHuaDji' tw waited in Erein.niacTiiriis- Tbe 
tin-ut of iIk- lliml diiM-oJdal '-ell jd tbe ti-jte w«e a little more regn- 
lar tliiiii ill Miir K|ic<-i]iieuti and tite first and fiet-Mid recurrent ner- 
viiJVH VifVt- iiiun* ii«arty of an Mjual length. Tbe wisgs of E re m 
H rf i j a e apiK-iir lo l>e proiKirtionatelT wider than in Erem 
m It 1- I'll r iiH. In R ntudv of exaniiile* of Erem. macrnroB, 
1 Ihiil IIkm-Ihwh |M.><rtinafe UBwell aein E rem . arc t i ae. Ttu 
i-JiiH|ti'iii of llu! iiialo in tlio former gftecies are rather long, stib- 
iif'liiiiKiiliir mid olifiiwly rounded at tip. while in the latter the; 
iii'c Hitl>li-liiiiKiiiiir and aoiilely rounded at tip. 

Dlatribution. Thin wjufies in probably as widely diatributed 
nviT lliiK r<iiiiily IIH in Krein. raacrnrnB. It is known to 
oniii- ill New York, N<'w JerHey, District of Columbia, Alabama, 
MlMMiHHi]i|il mid (.'iiliforuia, and apecimens are before tbe writer 
rnim llii- followiiit,' loralilicfl: Ottawa, Canada [HarringtonJ; 

Miildi id Aniliri-Hl Mhhs. [Fcrnald] ; Michigan, Onnga Kan., 

hiiiila rni/. iMDiiiitiiliiH itiid liit'd fmni Ilaliaidota agas- 
■ U. li l..( r.MiiiillHI, \MH .\ngclps <'al- [U. S. Nat. Mus.] There 
\» II H|i(>i' linen fi-otii IViinsytviUiia and one from Texas in the 
MiiNi'iiht .if c'i)tn|iiiV)ili\i' '/iMili^v. Cambridge Mass. 

Bibliography 
lhm> Hilxy. I' V A HKwnrJ. L. 0. liim-t Life, 3:15!> (Bred from iBla 

I •■II I'l' I l;t, r,-|>ii III liorlii <lpf lorata, Automerla I» 
ii,.iu .■«! .., o «v,t !«,> Itlloy M. 8.) 
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adnit accomptinios it though ti sjKH:iiiR»n of O . b i 1 i n e a t u ni 
Saj was in close pi'oximity fo the rocoon. There is apparently 
nothing in that collection which can be used in the identification 
of this 8i>ecies. A specimen in the United States national collec- 
tion has been labeled by I)r Ashmead as Eremotylus gla- 
bra t u s Say. It corresponds veiT closely with the description 
of Erem. arctiae. The most apparent differences are in 
its small size and the comparative!}^ slender marginal or radial 
nervnre with no distinct angle or tooth near the stigma, a 
character which is usually well marked in both Erem. mac- 
r u r u s Linn, and Erem. arctiae. 

This sjiecies has undoubtedly been erroneously identified in a 
number of collections and the following references, except that of 
its original describer, in all probability relate to something else. 
Prof. G. C. Davis some years ago informed me that but one in- 
dividual of this species was known to be in existence and that was 
in his possession. Say's original description of this insect is 
repiHKiuced below : 

Honey yellow; a glabrous spot in the large cubibil cellule. 

Body dull honey yellow; head bright yellow; antennae, mouth 
and stemmatfi honey -yellow; eyes blackish; wings, fii-st cubital 
cellule beyond its middle with a longitudinally oval glabrous 
space, but destitute of any opaque spot; metathorax transversely 
wrinkled near the petiole of the alxlomen. 

Length about I inch. 

Bibliography 

1835 Say, Thomas. Bost. Jour. Nat. Hist. 1:239 (Original description ) ; 

same in Coinr>l. Wr. LoCoute ed. 2:095 
18G2 Cresson, E. T. Ent. S(k\ Pliila. Proo. 1 :200 (Listed) 
1863 Norton, Edward. Knt. Soc. Pliila. Proc. 1 ::\ryS 
1890 Riley, C. V. & Howard, L. 0. Insei't Life, 3:155 (Brcnl from 

H y p li a n t r i a e u n e a ) 
1800 Smith, J. B. Cat. Ins. N. J. p.25 (Listed) 
1899 Ins. N. J. sup. State Bd A;,'rie. 27tli Rep't. p.r,80 (Listed) 

Table for separation of species of Eniscopilus 

a Larger chltinoiis si)()t in gial)rous an^a of ciil)itodiso(>idal cell, not ap- 

l)endieiilate p n r g a t ii s Say 

aa Larger cbitinous spot in glal>rous area of cubitodisooidal cell, api>endicu- 
late 
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h Chitinous process extending from larger chltlnous spot along the pos- 
terior margin of the glabrous area and partly around its distal por- 
tion. Male clasps obtusely rounded arcuatus Felt 

&& Chltlnous process from the larger spot not extending beyond the mid- 
dle of the glabrous area. Smaller chitinous spot nearly circular 

and slightly jwsterior to the center of the glabrous area 

appendiculatus Felt 

Eniscopilus purgatus Say 

This species is easily recognized by the two opaque, chitinous 
spots in the cubitodiscoidal cell.^ The great tenuity and length of 
the basal two abdominal segments is very marked, and is fre- 
quently of service in identifying the insect, though this is also 
true of the much rarer Enis. arcuatus and E n 1 s . ap- 
pendiculatus. It is the species of this genus most fre- 
quently found in the East while collecting in the daytime and the 
one most common in collections. 

Life history and habits. The imagos fly from the last of June 
till the last of September. They are diurnal and probably cre- 
puscular in habit since they are attracted to lights to a certain 
extent, as is shown by the trap lantern experiments conducted at 
the Cornell University Agi*icultural Experiment Station in 1889. 

Trap lantern records 
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It will be seen by examining the record for 1889, that there 
are three distinct periods, separated by a space of about two 
weeks, in which this sjiccics wjis taken. Thus none were captured 
between July 5 and 18, July 24 and Aug. 15. These two non- 
productive periods may have been caused by climatic conditions, 
though it is hardly probable that unfavorable weather of any 
kind would prevent the species from flying by night for 13 con- 
secutive days, to say nothing of the other i)eriod of three weeks. 
It may be thai this i)eriod\c\ly \ii(i\v!a\c^ Wivcft Vy^oodia or at least 
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periods wlion the imagos are more abundant, but in 'the absence of 
nioi-e data nothing but a surniis<» can be advanced. 

The hirge nundier of females taken in the trap lantern reduces 
its value as a means of destroying noxious insects. Dr Packard 
observed that the Ix^an-shaped egg of this insect was attached to 
the skin of the lanal host by a [)e<licle, and that the newly 
hatched grub does not entii-ely leave the eggshell till it has eaten 
a hole into the side of its victim. It would therefore appear as 
though the sharpness of the oviiK)sitor was largely for defensive 
purposes. The females can inflict a slight sting that will smart 

for half a minute or more, but the pain is by no means severe. 

Hosts. This insect has been most frequently brought to notice 
as a j)arasite of the very destructive army worm, n e 1 i o p h i 1 a 
u n i p u n c t a Haw. on which it is a very efficient chec:k. The 
army worm was abundant in many localities throughout the 
country in 180G, when the numerous oblong, silken cocoons of this 
parasite attracted Professor Lugger's attention in Minnesota 
fields infi^sted bv armv worms. This is the best evidence obtain- 
able of its value as a parasite. We have reared it from the zebra 
caterpillar, M a m e s t r a p i c t a llarr. another injurious 
sj>ecics, the grub emerging from the larva and pu])ating July 24, 
the adult appearing Sej). lo. Records indicate this to be one of 
the most valuable sjK^-ies of the genus, since it jireys on several 
insects of considerable economic importance. It has been reared 
in addition to those named above, from M a m e s t r a t r i f o 1 i i 
Kott, S c o 1 i o p t e r y X 1 i b a t r i x Linn., S c h i z u r a c o n - 
cinna Abb. & Sm., and S. unicornis Abb. & Sm. It has 
also been breil from a dipterous Kolidago gjill and several uni- 
dentified lepidopterous larvae. It probably has a number of other 
hosts. We have also seen a spcnimen reared from the Polyphemus 
caterjullar, Telea p o 1 y j) h e m u s Cram., in the Museum of 
Comparative Zoology at Cambridge Mass. 

Description. Fulvo-ferruginous; stignui small; two subtriangu- 
lar, opaque chitinous spots in the cubitodiscoidal cell. 

Head medium; antennae nearly as long as the body; ocelli 
black, about e<piidistant from each other and the eyt^; dorsiil and 
posterior portions ot head yellow ; mani\\b\eft V\vie\iVv\\.^^\v^\\V\!fe^ 



110 NEW YORK STATE MUSEUM 

with black. Thoimx sericeous; inesotborax convex; scutelliini «ind 
l)Ostsciitelluin proniineut; metatborax sHgbtly depressed anterior 
of tbe transverse carina ; lateral carinae distinct. Wings hyaline; 
marginal nervure thickened and slightly sinuate near tbe stigina; 
cubitodiscoidal nervure usually strongly sinuate but not appen- 
diculate, its bulla si^aively one iourth the width of. the third dis- 
coidal cell from its apex; two subtriangular opaque s|)ot8 occur 
in tbe glabrous area of tbe cubitodiscoidal cell, the larger one 
with no arcuate continuation along tbe margin of the glabrous 
area, though a small chitinous line may be seen near the smaller 
spot. 

lA»gs honey yellow; abdomen strongly compressed, darker at 
the tip; first and scrond segments remarkably long and slender; 
claspers of male subtriangular, obliquely truncate, acute poste- 
riorlv. 

Ix^ngth about 22 mm, wing spread about 26 mm. Described 
from numerous examples. 

The cocoon is a silken, brown, tough, oblong oval object. 

Distribution. The recorded distribution of this insect is as 
follows: New England, New York, New Jersey, Pennsylvania, 
Virginia, Carolinas, Florida, Alabama, Illinois, Indiana, Missouri, 
Iowa, Colorado, Arizona, Nevada, California and Canada. Ex- 
amples of this species from Georgia, Oregon and Washington, in 
addition to some of the states named above, occur in the collection 
of the Academy of Natural Sciences at Philadelphia. Specimens 
of this species are now l)efore the writer from the following local- 
ities: Kansas; California; Virginia; Fox Point, Alaska [Harri- 
man Exi>edition -99] ; Flatbusb N. Y., Victoria Tex., St Louis Mo., 
Durham N. H,, and Arizona, all being in the collections of the 
United States National Museum. Sj)ecimens from Colorado, I^as 
Vegas N. M., Cheyenne Wy., and Michigan were lent to the 
writer by Professor Gillette. Specimens from New York were 
received from Mr L. II. Joutel, and Mr W. W. Harrington kindly 
sent examples from Grimsby Out. (taken JuneG), Toi*onto (taken 
July 27, Aug. 24 and Sep. 3), Winnipeg (taken in June), Osoyoos 
B. C. (taken in May) and from Ottawa, Canada. Specimens 
from Maiden and Amhei'st Mass. (taken Aug. 1, 2, 12 and 21) 
were lent to us by Prof. C. II. Fernald. The species is doubtless 
distributed over the whole of tbe United States and the larger 
portion of Canada. 
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Eniscopilus arcuatus Felt 

This eoinpiiratively rai*e species iii«ay be easily separated from 
E. J) u r g a I u s Say, with which it has heretofore been confused, 
by the well marked chitinous, usually yellowish, arcuate con 
tiuuation of the larger opaque spot in the cubitodiscoidal cell. 
This structure extends along the posterior border of the glabrous 
ai-ea in that cell to a point beyond the smaller opaque spot. It 
may also be recognized by the bulla of the cubitodiscoidal cell 
being at a distance equal to one haU the width of the third dis- 
coidal cell from the apex of the same [pi. 1]. 

This si)ecies was described in the Febniary issue of Psyche, 
1902, j)age 307-8, and its characterization is i-eproduced herewith: 

Light fulvo-ferrugiuous, the larger opaque chitinous spot of the 
cubitodiscoidal cell with a distinct arcuate continuation extend- 
ing along the hinder margin of the glabrous area and partly 
around the smaller chitinous spot. 

Head medium, yellowish posteriorly, face yellowish, antennae 
slightly longer than the body; ocelli black, equidistant; mandi- 
bles bidentate, fuscus apically. Thorax, sericeous; mesothorax, 
convex; scutelhim and postscutellum, j^rominent, the former yel- 
lowish; metathorax slightly depressed in front of the transverse 
carina ; lateral carinae distinct. Wings hyaline, having hardly a 
trace of the fuscus visible in O p h i o n ( K n i s c o p i 1 u s) 
purgatus Say; marginal nervure slightly thickened and sin- 
uate near the small stigma; cubitodiscoidal nervure, weakly 
sinuate, not a])pendiculate: its bulla one half the width of the 
third discoidal cell from its ai)ex; two subtriangular opaque spots 
in the glabrous area of the cubitodis<H)idal cell, the larger one 
with a chitinons, usually yellowish continuation along the hinder 
margin of the glabrous areii to a point l)eyond the smaller 
chitinous spot, which latter is antenor and lateral of the center 
of the glabrous area. Legs, honey yellow. Abdomen, strongly 
compressed, slightly darker at the tip, the first and second seg- 
ments being very slender. The clas|>ers of the male are rounded 
apically. 

Length aboul 23 mm. Wing spread from 30 to 35 mm. 

Habitat, Albany N. Y. May 0, 1S7G [W. M. Hill] ; Ithaca N. Y., 
July 10, 1889 [J. M. Stedmanl ; New York city [L. H. Joutel] ; 
Maiden Mass. [C'. H. Fernald] ; Poughkee]>sie N. Y. [Young, col- 
le<.'tor] ; South Britain Ct. 1884 [(J. F. Pierre]. 
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There ai^ exanii)les of this 8i>e<nes from Caiiibridge Mass. in 
the collec'tion of the Museum of Comparative Zoology, and fi'om 
Georgia and New Hampshire in the collet^tion of the Academy of 
Natural Sciences of Philadelphia. There is a si>ecimen in the col- 
lections of the United States National Museum labeled "Coll. C. V. 
Kiley," and one in the Bolter Collection at the University of Illi- 
nois from Illinois. Tyi)es ai-e in the New York State Museum 
and also at Cornell University. 

Eniscopilns appendiculatus Felt 

This form is even rarer than the preceding. It was originally 
described from one specimen which came into my possession 
through the kindness of Dr J. B. Smitli, New Brunswick N. J. 
This specimen probiibly came from New Jersey and is deposited 
as a type in the New York State Museum. A study of the collec- 
tions of othei's has revealed two s])ecimens in the collections of the 
United Stat(*8 National Museum, one marked "Collection C. V. 
Riley " and the other " From Selma, October 1880, W. II. Patton." 
This form is evidently southern in its habitat and it may l>e sepa- 
rated from the preceding species by tlie following characteristics 
which were given in the February issue of Psyche, 1902, page 308: 

Light fulvo-ferruginous, larger opaque sj^ot of the cubitodisi'oi- 
dal cell with a snmll extension on its [Kisterior angle. The smaller 
chitinous spot is nearly circular, light yellow in color and slightly 
posterior to the center of the glabrous area [pi. 2, fig. 4]. 

This species dilTei'S in addition to the alx^ve characteristics 

from the preceding one in having the cubitodiscoidal nenure 

slightly angled and not sinuate. Tt is a smaller form, having a 

length of 18 mm and a wing spread of about 27 nmi. 

Table of species of Ophion 

a WiDgs by n line 

h Body usually stroiiKly com pressed, eyes largo, cxton(Ung noarly to the 
base of the ninndiblos 
c Medium size, iiiolatliorax not areolaled, male clasps sn1)triangu- 

lar 1m 1 i n e a t u m Say 

cc Small, metatborax usually strongly areolatoil, male clasps sbort, 

rounded apically t i t y r 1 Pack. 

hb Body stout, not strongly compressi»il, eyes small, distant from base of 
mandibles 
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c Cublto(H8c*oldal ncrvure usually not appendlculate 

d Ferruginous or fulvous bifoveolatum Brull6 

dd Ferruginous varied with black and venter of uiesotborax usually 

black nlgrovarium Prov. 

cc Cubltodiscoldal nervure appendlculate, appendix extending into 

second discoidal cell abnormum Felt 

aa Wings subbyaline 

h Wings distinctly ferruginous ferruginipennis Felt 

J)h Wings yellowish, fuscous along apical costal margin, .c o s t a 1 e Cress 

Ophion bilineatum Say 
TicO'Uncd Ophion 

This species, next to the long-tailed and purged Ophions, is the 
most abundant in collections and the one most frequently noticed 
in entomologic literature. It may be easily separated from the 
other more common forms by its medium to large size, strongly 
compressed abdomen, by the subtriangular, obliquely truncate 
male clasps and the appendiculate cubitodiscoidal nervure. 

Life history and habits. Very little is recorded concerning the 
life history and habits of this sjiecies. Its comparative rarity in 
collections is probably explained by its crepuscular or nocturnal 
habits, since our trap lantern rec*ord indicates that it is one of 
the most abundant forms attracted to light. 

Trap lantern records 
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It will lx> scH»n bv the almvo, lluit there is some indication of 
IMTiodicity in the captures, ilioiij^h nothing but what might be 
caustHl bv more or k»ss favin^able weather or the relative abund- 
ance of the insects. There is <ertainlv no indication of more than 
one brood. It will \ye noticed that this s|)ecies flies most 
abundantly- fi'om alH)ut the middle to the last of September, and 
may l)e found on the wing till nearly the middle of October. 

Hosts. Very little is known regarding the species on which this 

insect preys. The reiord is so meager tliat one can only surmise 
as to the eix)nomic value of this parasite. It has been reared from 
D i a c r i s i a v i r g i n i c a Fabr. Feltia gladiaria 
Morrison, and G 1 a e a i n u 1 1 a Grote. I)r Howard has re- 
corded this spec'ies as possibly a parasite infesting N o t o 1 o- 
p h u s 1 e u c o s t i g m a Abb. & Sm. to a limited extent. This 
biief record suggests that this species may be i)arasitic on some of 
the arrtians and noctuids, and while the former are not of much 
economic importance, such is not true of many of the latter, and 
in the control of these, this species may play an important part. 

Description. Fulvo-ferruginous, stigma well devek)i)ed, medium 
size to rather large; length of body alxmt 19 mm; wing spread 
about 30 mm. 

Head medium, antennae as long or longer than the body; 
eyes and ocelli bla<k; lateral ocelli a little distant from the 
eyes; dorsal and dorsocaudal aspect of head yellowish; man- 
dibles bidentate and tipi»ed with black. Mesothorax convex; 
scutellum and posts<'utellum ]»roniinent; metathorax with incon- 
stant raised lines. AVings hyaline* with a glabrous elliptic spot 
near the stigma in th(» cubit(>dis<H>idal cell; cubitodiscoidal neiT- 
ure appendiculate [pl.2, fijj.^], legs honey yellow. Abdomen 
rather strongly <'(>mi)ressed. fK^ciuently a little darker at the ex- 
tremity; male rlas]>ers subtriangular, oblitpiely truncate, and 
acute posteriorly. 

r)escril)ed from numerous specimens. 

There are some very small ivpresentativ(\s of this species from 
the Adirondack mountains that approa<h rlos<»ly in size and gen- 
eral api)ea ranee the following form. They may l)e sei)arateii, 
however, by the relatively shorter, more compressed abdomen and 
by the thorax being as dark as other i)ortions of the body. 

Bistribntion. This inse<t Ims a wide distribution over the 
United States and the southern portion of Canada, though it has 
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sinuous course usually so marked in Erem.macrurus. The 
form of the third disooidal cell in the type was a little more regu- 
lar than in our si)ecimens and the first and second recurrent ner- 
vures were more nearly of an equal length. The wings of E re m. 
a r c t i a e appear to be proix)rtionately wider than in E r e m . 
m a c r u r u s. In a study of examples of Erem. macrurus, 
I find the claws pectinate as well as in Erem. a r c t i a e . The 
claspers of the male in the former species are rather long, sub- 
rectangular and obtusely rounded at tip, while in the latter they 
are subtriangular and acutely rounded at tip. 

Distribution. This species is probably as widely distributed 
over this county as is Erem. macrurus. It is known to 
occur in New York, New Jei*sey, District of Columbia, Alabama, 
Mississippi and California, and specimens are before the writer 
from the following localities: Ottawa, Canada [ITarrington] ; 
Maiden and Amherst Mass. [Fernald] ; Michigan, Onaga Kan., 
Santa Cruz mountains and bred fi-om Halisidota agas- 
s i z i i by Coquillett, Ix>s Angeles Cal. [U. S. Nat. Mus.] There 
is a specimen from Penns^ivania and one from Texas in the 
Museum of Comparative Zoology, Csimbridge Mass. 
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Eremotylus glabratns Say 

This species is apparently quite closely related to Erem. 
arctiae Ashm. and it is ]K)ssible that this latter is a synonym 
of Say's species but that can be determined with certainty only 
by examining the type, which is apparently not in existence. A 
small example of Erem. arctiae corresponds very well 
indeed with the original descrii)tion of this rare fonu. There is a 
cocoon in the Harris collection in the rooms of the Boston Society 
of Natural History, labeled "Ophion glabratum" but no 
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adult accoinpJinies it though ii spcH-inion of O . 1) i 1 i n e a t u in 
Say was in close pi\>xinnty to tiie cocoon. There is apparently 
nothing in that collection which can Ik* used in the identification 
of this species. A specimen in the United States national collec- 
tion has betm labeled by I)r Ashniead as Eremotylus gla- 
bra t us Say. It corresjwnds very closely with the description 
of Ereni. arctiae. The most apparent differences are in 
its small size and the comi)aratively slender marginal or radial 
nervure with no distinct angle or tooth near the stigma, a 
character which is usually well marked in both Erem. mac- 
rurus Linn, and Erem. arctiae. 

This si)ecies has undoubtedly been erroneously identified in a 
number of collections and the foHowing references, except that of 
its original describer, in all probability relate to something else. 
Prof. G. C. Davis some yeai's ago informed me that but one in- 
dividual of this spe<ics was known to be in existence and that was 
in his possession. Hay's original description of this insect is 
repi'oduced l>elow : 

Honey yellow; a glabrous spot in the large cubital cellule. 

Body dull honey yellow; head bright yellow; antennae, mouth 
and stemmata honey -yellow; eyes blackish; wings, first cubital 
cellule beyond its middle with a longitudinally oval glabrous 
space, but destitute of any oj^aque spot; metathorax transversely 
wrinkled near the i)etiole of the alxlomcn. 

Length about I inch. 

Bibliography 

1835 Say, Thomas. Bost. Jour. Nat. Hist. 1:239 (Original description ) ; 

same in ('onipl. Wr. LeConte cd. 2:095 
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Table for separation of species of Eniscopilus 

a I^arger cbitinous spot in glabrous area of eul)itodiscoidal cell, not ap- 

pondiciilate p u r g a t u s Say 

aa Larger chitinous siK)t in glaljrous area of cubitodiscoidal ceU, api)endicu- 
late 
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h Ghitinous process extending from larger chltlnous spot along the pos- 
terior margin of the glabrous area and partly around Its distal por- 
tion. Male clasps obtusely rounded arcuatus Felt 

hb Chltlnous process from the larger spot not extending beyond the mid- 
dle of the glabrous area. Smaller chltlnous spot nearly circular 

and slightly posterior to the center of the glabrous area 

appendiculatus Felt 

Eniscopilus purgatus Say 

This species is easily recognized by the two opaque, chitinous 
spots in the cubitodiscoidal eell.^ The great tenuity and length of 
the basal two abdominal segments is very marked, and is fre- 
quently of service in identifying the inse^'t, though this is also 
true of the much rarer Enis. arcuatus and E n i s . ap- 
pendiculatus. It is tbe species of this genus most fre- 
quently found in the East while collecting in the daytime and the 
one most common in collections. 

Life history and habits. The imagos fly from the last of June 
till the last of September. They are diurnal and probably cre- 
puscular in habit since they are attracted to lights to a certain 
extent, as is shown by the trap lantern experiments conducted at 
the Cornell University Agricultural Experiment Station in 1889. 

Trap lantern records 
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It will be seen by examining the record for 1889, that there 
are three distinct periiwls, separated by a space of about two 
weeks, in which this a])ecies was taken. Thus none were captured 
between July 5 and 18, eJuly 2i and Aug. 15. These two non- 
productive i>eriods may have been caused by climatic conditions, 
though it is hardly probable that unfavorable weather of any 
kind would j^revent the species fi'om flying by night for 13 con- 
secutive days, to say nothing of the other i)eriod of three weeks. 
It may be that this periodicity indicates three broods or at lea«t 
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periiwls when the imagos are more abundant, but in 'the absence of 
nioi-e data nothing but a surmise can be advanced. 

The hirge numl>er of females taken in the trap lantern reduces 
its value as a means of destit>ying noxious insects. l)r Packard 
observed that the bi»an-sha|)ed egg of this insect was attached to 
the skin of the larval host by a iKMlicle, and that the newly 
hatched grub does not entii'ely leave the eggshell till it has eaten 
a hole into the side of its victim. It would therefore appear as 
though the sharjmess of the ovijiositor was largely for defensive 
purposes. The females can inflict a slight sting that will smart 
for half a minute or more, but the i)ain is by no means severe. 

Hosts. This insect has been most frequently brought to notice 
as a parasite of the very destructive army worm, H e 1 i o p h i 1 a 
u n i p u n c t a Haw. on which it is a very efficient check. The 
army worm was abundant in many localities throughout the 
country in 189G, when the numerous oblong, silken cocoons of this 
I>arasite attracted Professor Lugger's attention in Minnesota 
fields infested bv armv worms. This is the best evidence obtain- 
able of its value as a parasite. We have reared it from the zebra 
caterpillar, M a m e s t r a p i c t a Ilarr. another injurious 
species, the grub emerging from the larva and pupating July 24, 
the adult appeiiring Sej). lo. Kecords indi<*ate this to be one of 
the most valuable SjxM-ies of the genus, since it preys on several 
insects of considerable economic importance. It has been reared 
in addition to those named above, from M a m e s t r a t r i f o 1 i i 
Rott, S c o 1 i o p t e r y X 1 i b a t r i x Linn., S c h i z u r a c o n - 
c i n n a Abb. & Sm., and S. unicornis Abb. & Sm. It has 
also been bretl from a dipterous Solidago gjill and several uni- 
dentified lepidoi)terous larvae. It probably has a number of other 
hosts. We have also seen a si>eiimen rearcnl from the Polyi)hemus 
caterpillar, Telea ]»olyi)hemus Cram., in the Museum of 
Comparative Zoology' at Cambridge Mass. 

Description. Fulvo-ferruginous; stigma small; two subtriangu- 
lar, opaque chitinous spots in the cubitodiscoidal cell. 

Head medium; antennae nearly as long as the body; ocelli 
black, about (Mpiidistant from each other and the eyes; dorssil and 
posterior poHions of head yellow; mandibles bidentate and tipped 



110 NEW YORK STATE MUSEUM 

with blac*k. Thorax serireous; mesotliorax convex; sculellum and 
postsciilolliiin ]>roniinent; niotathorax slfghtly depressed anterior 
of the tniusverse carina ; lateral carinae distinct. Wings hyaline; 
marginal nervure thickened and slightly sinuate near the stigma; 
cubitodiscoidal nerviire usually strongly sinuate but not appen- 
diculate, its bulla scanely one iourth the \sidth of .the third dis- 
coidal cell from its apex; two subtriangular opaque s]>ot8 occur 
in the glabrous areii of the cubitodiscoidal cell, the larger one 
with no arcuate continuation along the margin of the glabrous 
area, though a small chitinous line may be seen near the smaller 
spot. 

Legs honey yellow; abdomen strongly compressed, darker at 
the tip; first and second segments remarkably long and slender; 
claspers of male subtriangular, obliquely truncate, acute i>oste- 
riorlv. 

I^ength about 22 mm, wing si)read about 26 mm. Described 
from numerous exami)l(»s. 

The cocoon is a silken, brown, tough, oblong oval object. 

Distribution. The recorded distribution of this insect is as 
follows: New England, New York, New Jerse}', Pennsylvania, 
Virginia, Carolinas, Florida, Alabama, Illinois, Indiana, Missouri, 
Iowa, Colorado, Arizona, Nevada, California and Canada. Ex- 
ami)les of this si)e(M'es from GcH)rgia, Oi'egon and Washington, in 
addition to some of the states named above, occur in the collection 
of the Academy of Natural Sciences at Philadelphia. Specimens 
of this si)ecies are now l>efore the writer from the following loi*al- 
ities: Kansas; ('alifornia; Virginia; Fox Point, Alaska [Harri- 
man Exi)edition '99] ; Flatbush N. Y., Victoria Tex., St Louis Mo., 
Durham N. II., and Arizona, all being in the collections of the 
United States National Museum. Specimens from Colorado, I^as 
Vegjis N. M., Cheyenne Wy., and Michigan wei'e lent to the 
writer by l^rofessor Gillette. Sjunimens from New Y'ork were 
rweived from Mr L. If. Joutel, and Mr \V. W. Harrington kindly 
scMit examples from C5rimsby Out. (taken June 6), Toronto (taken 
July 27, Aug. 24 and Sep. 3), Winnii)eg (taken in June), Osoyoos 
B. C. (taken in May) and from Ottawa, Canada. Spe<imen8 
from Maiden and Amhei'st Mass. (taken Aug. 1, 2, 12 and 21) 
were lent to us by Prof. C. 11. Fernald. The siuM-ies is doubtless 
distributed over the whole of the United States and the larger 
portion of Canada. 
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Eniscopilns arcuatus Felt 

This comparatively rare 8])e(*ies may be easily separated from 
E. p u r g a t u s Say, with which it has heretofore been confused, 
by the well marked chitinous, usually yellowish, arcuate con 
tinuation of the larger opaque spot in the cubitodiscoidal cell. 
This structure extends along the posterior border of the glabrous 
aiva in that c^ell to a point beyond the smaller opaque spot. It 
may also be recognized by the bulla of the cubitodiscoidal cell 
being at a distance equal to one haU the width of the third dis- 
coidal cell from the apex of the same [pi. 1]. 

This si)ecies was described in the February issue of Psi/chc, 
1902, page 307-8, and its characterization is reproduced heivwith: 

Light fulvo-ferruginous, the larger opaque chitinous spot of the 
cubitodiscoidal cell with a distinct arcuate continuation extend- 
ing along the hinder margin of the glabrous avea and partly 
around the smaller chitinous spot. 

Ilead medium, yellowish posteriorly, face yellowish, antennae 
slightly longer than the body; ocelli black, equidistant; nmndi- 
bles bidentate, fuscus apically. Thorax, sericeous; mesothorax, 
convex; scutellnm and postscutellum, ])rominent, the former yel- 
lowish; metathorax slightly depressed in front of the transverse 
carina ; lateral carinae distinct. Wings hyaline, having haiilly a 
trace of the fuscus visible in O p h i o n ( E n i s c o p i 1 u s) 
l)urgatus Say; marginal nervure slightly thickened and sin- 
uate near the small stigma; cubitodiscoidal nervure, weakly 
sinuate, not appendiculate; its bulla one half the width of the 
third discoidal cell from its a{)ex; two subtriangular opaque spots 
in the glabrous ai-ea of the cubitodis(*oidal c*ell, the lai^er one 
with a chitinous, usually yellowish continuation along the hinder 
margin of the glabrous ai-eii to a point beyond the smaller 
chitinous spot, which latter is anterior and lateral of the center 
of the glabrous area. Legs, honey yellow. Abdomen, strongly 
compressed, slightly darker at the tij*, the first and second seg- 
ments being very slender. The clasiK»rs of the male are rounded 
apically. 

T^'ngth about 23 mm. Wing spread from 30 to 35 mm. 

Habitat, Albany N. Y. May 0, 187(; [W. M. Hill] ; Ithaca N. Y.. 
July K;, 1880 [J. M. Stedman] ; New York city [L. H. Joutel]; 
Maiden Mass. [0. 11. Fernald]; roughkeepsie N. Y. [Young, col- 
lector] ; South Britain Ct. 1884 [G. F. Pierce]. 
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There are examiiles of this species from (Cambridge Mass. in 
the colle(!tion of the Museum of Comparative Zoology, and from 
Georgia and New Hampshire in the colleoticm of the Academy of 
Natural Sciences of Philadelphia. There is a specimen in the col- 
lections of the United States National Museum labeled "Coll. C. V. 
Kiley," and one in the Boiler Collection at the University of Illi- 
nois from Illinois. Types are in the New York State Museum 
and also at Cornell Universitv. 

Eniscopilns appendiculatus Felt 

This form is even rarer than the preceding. It was originally 
described from one specimen which came into my possession 
through the kindness of I>r J. B. Smith, New Brunswick N. J. 
This specimen probiibly came from New Jersey and is deposited 
as a type in the New York State Museum. A study of the collec- 
tions of others has revealed two specimens in the collections of the 
United States National Museum, one marked " Collection C. V. 
Riley " and the other " From Selma, October 1880, W. H. Patton." 
This form is evidently southern in its habitat and it may he sepa- 
rated from the preceding species by the following chanicteristics 
which were given in the February issue of Psyche, 1902, page 308: 

Light fulvo-feriniginous, larger opa<iue spot of the cubitodiscoi- 
dal cell with a small extension on its jjosterior angle. The smaller 
chitinous spot is nearly circular, light yellow in color and slightly 
posterior to the center of the glabrous area [pi. 2, fig. 4]. 

This s|>ecies dilTers in addition to the alH)ve characteristics 

from the preceding one in having the cubitodiscoidal nenure 

slightly angled and not sinuate. Tt is a smaller form, having a 

length of 18 mm and a wing spread of about 27 mm. 

Table of species of Ophion 
a Wings hynline 

h Body iisuaUy strongly coinpre«so<l, eyes largo, oxtfMiding ncnirly to tbe 
base of the ni.'Uu1it)los 
c Mcdiiun size, inctatlionix not aroolalcil, male clasps subtriaugii- 

lar b i 1 i n o a t u ni Say 

cc Small, nif'tatborax usually strongly aroolatod, male clasps sbort, 

rounded apically t i t y r I Pack. 

hh Bo<ly stout, not strongly conii)rcsstHl, eyes small, distant from base of 
uiaudiblcs 
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c Cubltodlscoldal norvure usually not appendlculate 

d Ferruginous or fulvous bifoveolatum Brull6 

dd Ferruginous varied with blacli and venter of niesotborax usually 

black nlgrovarium Prov. 

cc Cubltodiscoidal nervure appendlculate, appendix extending Into 

second discoidal cell abnormum Felt 

aa Wings subbyaline 

h Wings distinctly ferruginous ferruglnlpennis Felt 

J)h Wings yellowish, fuscous along apical costal margin, .c o s t a 1 e Cress 

Ophion bilineatnin Say 
TtcO'lined Ophion 

This s])ecies, next to the long-tailed and purged Ophions, is the 
most abundant in collections and the one most frequently noticed 
in entomologie literature. It may be easily separated from the 
other more common forms by its medium to large size, strongly 
compressed abdomen, by the subtriangular, obliquely truncate 
male clasps and the appendlculate cubltodiscoidal nervure. 

Life history and habits. Very little is rec^i-ded concerning the 
life history and habits of this sixxiies. Its comparative rarity in 
collei'tions is probably explained by its creimscular or nocturnal 
habits, since our trap lantern rec*ord indicates that it is one of 
the most abundant forms attracted to light. 

Trap lantern records 
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It will bo 8(H^n hy the alw)V(N that there is some indication of 
perioiliritv in Ww captures, <lioiijj;:h nolhin^ Inii what might be 
causwl bv more or l(»ss favorable w(^aih<»r or the relative abund- 
ance of the insects. There is <ertainlv no indication of more than 
one brood. It will 1h> noticinl that this sjiecies flies most 
abundantly from alKuit the middle to Ihe last of September, and 
may t)e found on the wing till nearly the middle of October. 

Hosts. Very little is known regsirding the species on which this 
insect pr<\vs. The n^-ord is so meager that one can only surmise 
as to the economic value of this parasite. It has l)een reared from 
D i a c r i s i a v i r g i n i c a Fabr. Feltia gladiaria 
Morrison, and G 1 a e a i n u 1 1 a Grote. l)r Howard has re- 
corded this species as possibly a parasite infesting N o t o 1 o- 
p h u s 1 e u c o s t i g m a Abb. & Sm. to a limited extent. This 
biief record suggests that this species may l)e parasitic on some of 
the arrtiaus and no<tuids. an<l while the former are not of much 
economic importance, such is not true of many of the latter, and 
in the control of these, this species may play an important part. 

Description. Fulvo-ferruginous, stigma well devek>i)od, medium 
size to rather large; length of body about 19 mm; wing S]>ivad 
about oO mm. 

riead medium, antennae as long or longer than the body; 
eyes and ocelli black; lateral ocelli a little distant from the 
eyes; dorsal and dorsocaudal aspe^.-t of head yellowish; man- 
dibl(*s bidentate and tipjM'd with black. Mesothorax convex; 
scutellum and ]>ostscutellum ])rominent; metathorax with incon- 
stant raised lines. Wings hyaline* with a glabrous ellii)tic spot 
near the stigma in the cubitodiscoidal cell; cubitodiscoidal nei*v- 
ure a])pendiculate [pi.-, fi&.3], legs honey yellow. Abdomen 
rather strongly com])ress(Mi, frcM|ucntly a little darker at the ex- 
tremity; male clas]>ers subtriangular, oblicpiely truncate, and 
acute ])ost(*riorly. 

Desrrilied from numerous s]>eciin(»ns. 

There are some v(*ry small w»presentatives of this species from 
the Adircmdack mountains thnt approach clos(»ly in size and gen- 
eral ai)pearan<*e the following form. They may be separated, 
however, by the relatively shorter, more comi)ressed abdomen and 
by the thorax being as dark as other ])ortions of the body. 

Distribution. This insert has a wide distributicm over the 
United States and the southern }»ortion of Canada, though it has 
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not been reported from every state in the Union. Its recorded 
distribution is as follows: New England, New York, New Jersey, 
Virginia, Maryland, District of Columbia, Florida, Louisiana, 
Michigan, Iowa, Missouri, Colorado, Texas, Montana, Nevada, 
Lake Winnipeg and Sudbury, Ontario. 
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Ophion tityri Pacli. 

This si)ecies resembles O. bi line a turn Say closely in it* 
general appearance, and it may be an earlier occurring dinior 
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pLie form but we have no evidence of this and for the present it 
must lie regarded as a distinct species. It may be separated from 
the preceding by its smaller size, relatively shorter and flatter 
abdomen, and by the ditference in the form of the male genitalia. 
Life history and habits. Comparatively little is kno\vn of the 
life historv and habits of this insect, since it has been so fre- 
quently confus(»d with O. b i 1 i n ea t u m . There appears to be 
but one imblished notice of this jmrasite since its description in 
1882, and in thai it is not recognized as a distinct form. This 
species can hardly be regarded as rare, since over 100 individuals 
were taken in the trap lantern exp(»riments at Cornell Univeraity 
and it has bc»en fre<iueutly colknted by the writer and also met 
with in other collections. 
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A glance a1 the al>ove table will show that this iiis^eit has a well 
(h^liiied period of flight, and one that does not overlap the time 
O. 1) i 1 i n e a t u ni is abroad, except in the case of scattering 
individnals. This s[n»<i(^ a[>pe4irs early in May, is most abund- 
ant the latter part of the month, and o<*cui's somewhat rarely 
during June with belated individuals in July, August and Sep- 
tember, while O. b i 1 i n e a t u m does not oi^cur till August and 
then only in scattering numbei-s till the latter j>art of the month. 
This marked difference in the time of flight between these two 
parasites indicates that either they are two bixjods of the same 
insect or else that they are distinct species. The structural diflfer- 
ence to be described later must be reganled as proofs of their 
distinctness. The large eyes and many individuals taken in the 
trap lantern indicate a crepuscuhir or nocturnal habit. 

Hosts. This parasite has been reared from Epargyreus 
t i t y r u s Fabr. Prof. G. O. Davis, when at the Michigan Agri- 
cultural College Experiment Station, wrote us that he had bred 
the insect repeatedly from II a 1 i s i d o t a c a r y a e Harris and 
S y m m e r i s t a a 1 b i f r o n s Abb. & Sm. It is pi\)bably para- 
sitic on a numlH*r of other related insects. 

Description. Ferruginous or fulvo-ferruginous with frequently 
a decidedly fulvous tinge on the thorax, which latter is shorter 
and the abdomen considerably shorter than in O. b i 1 i n e a t u s . 

Face ferruginous, or laterally fulvous; head medium; mandibles 
bidentate, ti[>ped with dark brown, clypeiiil fossae deep, antennae 
usually longer than the body; the fossae at their bases not deep; 
eyes large, reaching nearly to the base of the mandibles. Ocelh 
black, nearly contiguous and the posterior close to the eyes. 
Thorax short, ferruginous or fulvo-f(»rruginous; mesothorax con 
vex; scutellum and iMistscutellum prominent; metathorax usually 
with very prominent carinae inclosing deep, four sided areas, and 
the pedic(»l of the abdomen surrounded by a high carina. Wings 
hyaline; cubilodiscoidal nervuiv strongly appendiculate. First 
recurrent nervure only alH>ut one third the length of the second; 
bulla of the latter close to fhe cubitodiscoidal nervure, and that 
of the latter neai*er the second discoidal nervure than the appen 
dix. Legs long, fulvo-feri-uginous; abdomen much shorter than in 
O. bilineatus, very strcmgly compressed and the jwsterior 
segnu^nts usually darker in color. (Hasps of male subtriangular, 
obtusely nmnded, length It mm, wing spread 26 to 30 mm. De- 
scribed fi-om numerous specimens of both sexes. 
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Distribution. This species is widely and probably generally dis- 
tributed in the northern United States and southern Canada. It 
was descrilHMl fi*om Massachusetts, has been met with in numbers 
at both Albany and Ithaca X. Y. and was repeatedly reared by 
Pn)ft^sor Davis in Michigan. In addition we have specimens be- 
fore us from Xew York city [Joutel] ; Ottawa, May 19, 24 and 
June S, Toronto, August 24, Grimsby, June G, Tort Hope, May 5, 
and A'ancouver Isliind, May 3, all from Canada through the kind- 
ness of Mr \V. II. Harrington. 
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Ophion bifoveolatum Brullil 

This spcxies is one of the moiy common forms belonging to the 
genus and if one may judge from trap lantern records, it is 
lai'gely diurnal cind not creiniscular or nocturnal as in the case 
of some of its close allies. This conclusion is further borne out 
bv the reduced size of the eves, being decided Iv smaller than in 
related specic^s and distant fi'om the mandibles. This species 
occurre<l in the trap lantern material taken at Ithaca in very 
small numbei-s company] to those of the closely allicnl Ophion 
bilineatum Say. It has a somewhat exceptional host in 
white grubs, compared witli other membei's of the genus and so 
far as known to us has not b(H»n reartMl from any otiier species. 

Description. Fulvo-ferruginous with sn»all eyes distant from 
mouth; costal vein inrliued to black; cubitodiscoidal nervurc 
rarely api»endicula(e; bulla of the second recurrent nervure 
usually close to tij) of cubit odis<'oidal nervui*e and abdomen less 
compressed than in its close allies. 

Head medium; fare frequently fulvous laterally, bii)ad; man- 
dibles stout with black tips; clypeal fossae deep and usually 
black; antennae dark brown, stout and not as long as the body; 
ofclli black and eipiidistant. Thonix sometimes dark brown, 
finely punctured and with sutures more or less black; meso- 
thorax convex; scutellum and jK)stscutellum prominent, the 
former sometimes a light ferruginous; doi*sum of metathorax is 
usually smooth. Wings hyaline; stigma well developed; costal 
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nnd adjacent veins inclined to black; cubitodiscoid«l vein usnallv 
smoothly arched and rarely appendiculate; bulla of second re- 
current nervure usually close to tip of cubitodiscoidal nervure 
[pi. 2, fig. 2]. Legs uniformly ferruginous; claws pectinate. 
Abdomen sometimes slightly darker at tip and not strongly 
compressed but relatively thicker and shorter. Male clasps stout, 
rather long, obliquely rounded and rather acute at tip. 
Length about 15 mm. Wing spread about 28 mm. 

This species occurs abroad during the latter part of May and 

very early in June. SpeiMmens are at hand fwm Ottawa, Canada 

taken May 30 and June [Harrington] ; Fort Tx?e N.J. taken May 

20 [Joutel] ; Maiden Mass. taken May 4 [Fernald] ; Belfrage Tex., 

Washington D.C., taken in May [United States National 

Museum] besides various New York localities. This species ha.s 

been rec^irded from the following localities: Mt Washington 

N. H., New Jersey, New York, Illinois, Iowa, Colorado and Texas. 

The record of captures in trap lanterns at Ithaca in 1889 and 1892 

is given below: • 
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Ophion nigrovarium I*rov. 

This si)ec*ies is undoubtedly ilosely rt^latod to tlie prweding 
form, though we have been unable to exaniine the original tyiK?. 
A few 8i)eciniena from Colorado which we pi-ovisionally assigned 
to O . b i f o V e o 1 a t u m , ait? exceptionally highly colored, and 
they pmbably Ix^long to this 8i>ecics; in which event we are in- 
clined to believe that it is but a variety of the preceding. A 
translation of the original descrii)tion is as follows: 

^^ length J) inch (pouce). Yellowish red varied with black. 
Head yellow; base and tip of the mandibles, two punctures on 
the top of the clypeus, the fossa at the insertion of the antennae, 
with the eyes are of a more or less deej) bi'own. Eyes short, with 
almost no slo|)e alK)ve. Posterior ocelli distant from each other, 
but close to the eyes. Antennae stout and short, brown. A 
puncture befoi-e the tegulae; the scutellum pale yellow. 
Thorax yellow; suiMTior border of the pi^othorax, base of the 
scutellum, base of the metathorax, its sutures, upper sides of 
mesothorax, base of the four jmsterior coxae, black. Metathorax 
without distinct carinae. Wings slightly smoky; costal nervures 
brown, stigma yellow. Feet yellow, the anterior coxae in front 
and the iK)sterior coxae liehind more or less spotted with brown. 
Fii-st and sei-ond segnients of abdomen brown ; the jwsterior seg- 
ment also bi'own on the inferior lK>rder. 

9 Of a clearer vellow than the (^ . Coxae entirelv vellow, ex- 
cept in their articulation with the body. Base and extremity 
of abdomen of a deep shade of brown. Otherwise like the male. 
I>escribed from two specimens. Inhabits Canada. [Nat. Can. 
6:104] 

Ophion abnormum n.sp. 

A single 8[)ecimen of this form was r(H*eived fiH>m Colorado 
through the kindness of l*iH)f. C. T. (Jillette, who labeled it 
no. 2103. This species is very closely allied to what we have 
considered a light form of O. b i f o v e o 1 a t u m Brulld. 

Description. Fulvous, with indistinct ferruginous markings on 
the thorax and abdomen, exrej)t that the doi-sum of the thorax 
has two distinct submedian fulvous lines and its lateral margins 
ai'e also l>ordered by stripes of the same color. Wing spread 
18 mm, length of body about 15 mm. 

Head medium, fac(» short, mandibles bidentate, tipjied with 
dark brown or black; clypeal fossae deep, dark brown; antennae 
slightly shorter than the body; eyes black, small, somewhat dis- 
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tant fiH)in the mandibles. Ofolli glassy or black, well separated 
and the j>os(erior ones distant from the eyes; thorax glassy; 
niesothorax convex; scutellnm and i>ost8cutelhini conspicuous; 
metathorax evenly rounded with no carinae. Wings hyaline; 
nervures and stigma brown, the latter with fulvous markings; 
cubitodiscoidal nervure plainly appendiculate, the api)endix ex- 
tending into the second discoidal cell; bulla of sec*ond recurrent 
nervure close to the cubitodiscoidal nervure, and that of the 
latter nearly equally distant betw(H»n the appendix and the second 
recurrent nervure [pi. 2, fig. 5]. Legs ferruginous; claws jiec- 
tinate; abdomen stout, not strongly compressed. 

Described from one female from Colorado. 

Ophion femig^nipennis n. sp. 
One exami)le of this unique form was in the (Collection of the 
United States National Museum and through the kind forbear- 
ance of Dr Ashmead its chanicterization has fallen on the writer. 
Another specimen was taken by ^fr L. U. eloutel in the vicinity of 
New York city. 

Description. Ferruginous; wings ferruginous and with a spr€\id 
of about 40 mm ; metathorax strongly areolated in much the same 
\vi\y as in O. t i t v r i Pack. 

Head medium; mandibles bidentate; black apically; clypeal 
fossae deep; antennae nearh' as long as the body. The fossiie at 
their leases ai-e well marked. Eyes large, extending nearly to the 
mandibles; ocelli black and the posterior pair almost contiguous 
to the eyes; thorax sericeous; mesothorax convex; scutellum and 
postscutellum prominent, ^letathorax with two well developed 
transverse carinae and a number of longitudinal ones radiating 
from the insertion of the first alKlominal segment. Wings sub- 
hyaline with a distinct ferruginous and, in places, fuscous tinge, 
sj>ccially at their base and along the anterior margins. Cubito- 
<liscoidal vein with its ap])ended vein stub extending one third 
a<ross the cell from the well marked angle; bulla of s(»cond re- 
<urrent nervure a little distance from the cubitodiscoidal vein 
[j>1.2, fig.l]. Legs light ferruginous, concolorous; claws pectinate; 
al)domen strongly compressed and somewhat darker at the tip. 
Length about 25mm, wing spread about 40 mm. 

I)escril)ed from two females. One is in the collection of the 
I'nited States National Museum and the other in the New York 
State Museum, 
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Ophion costale Cresson^ 

This rare sixjcies is represented by only one individual, the 
type being in Mr Cresson's collection. It may be that this form 
is but a sport, though at present we can do no better than to allow 
it to stand as a distinct species. 

Description. Female. '* Fulvo-ferruginous, shining, face broad, 
the middle closely punctured, subtul)crculate immediately be- 
neath base of antennae; clypeus strongly punctured, tips trun- 
cate, lateral sutui*es and tips of mandibles black; cheeks swollen; 
antennae shorter than usual, reaching about to tip of second ab- 
dominal segment; mesothorax convex, polished; scutellum very 
convex; metathorax confluently punctured, without transverse 
carina, sutures of thorax narrowly black; wings subhyaline, 
stained with yellowish at base and with fuscous along apical 
costal margin, darkest at tip of marginal cell; basal margin of 
third and fourth abdominal and an oblique mark on sides of 
sec'ond segment, black." Ijcngth 13 mm. Habitat: Klamath 
county, Cal. 

*^ Readily distinguished from all other si>ecies known to me by 
the ornamentation of the wings." [Cresson] 

Oenophion n. gen. 

This genus is proposed to include certain forms remarkable for 
the development of the lower portions of the head, resulting in a 
very elongate face and considerable distance between the normal 
sized eye and the base of the mandible. This is specially marked 
in Genophion gilletti Felt, the generic type. 

Table of species 

a Wings fulvo-fuUgiiious gilletti Felt 

aa Wings with a distinct fulvous t inge eoloradensis Felt 

Oenophion gilletti n. sp. 

This small form resonibles O. eoloradensis Felt, but may 
be easih' separated from it by its shorter antennae, longer face 
and the dark fuscous coloration of the A\ings. It is described 
from one female from Colorado, no. 2565, kindly sent me by Prof. 
C. P. Gillette, in whose honor it is named. 

Description. Dark ferruginous, with the head and thoracic 
sutures black and the wings tinged with dark fuscous. Wing 
spread about 18 mm, length of body mm. 

*1878 Cresson, E. T. Acad. Nat. Sci. Phlla. Proc. ^.*&»^ 
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Head large, face very long with a large, evenly rounded labrum; 
mandibles stout, bidentate, tipped with dark brown or black, and * 
with black at the extreme base; clypeal fossae black and almost 
connected with the base of the mandibles by black impressed 
lines; antennae shorter than the body, stout and with the first 
joint of the flagellum much longer and more slender than the 
second; antennal fossae ringed with black and with a conspicu- 
ous, impressed, black area above; eyes rather small, distant from 
the base of the mandibles; ocelli glassy or black, the two lateral 
distant from the eyes and each connected therewith by a deep, 
impressed, black line. Thorax glassy with deeply impressed, jet- 
black sutures; mesothorax highly convex; scutellum and post- 
scutellum prominent; metathorax smoothly rounded and with 
no well developed carinae. Wings distinctly fulvo-ferniginous; 
cubitodiscoidal nervui'e uniformly arching, not appendiculate; 
first recuiTent nervure less than one fourth the length of the 
second ; bulla of the second recurrent nervure close to the cubito- 
discoidal nervure, and that of the latter distant from the second 
discoidal nervure by one half its length. Legs uniformly fer- 
ruginous, except the trochanter segments which are black at their 
base; claws pectinate; abdomen strongly compressed, first seg- 
ment slender and gradually enlarging at its apical fourth. 

Oenophion coloradensis n. sp. 

This is a small form having somewhat the general appearance 
of O. t i t y r i Pack., but differing from it in a number of par- 
ticulars. It is described from two female specimens in the col- 
lection of the United States National Museum. 

Description. Ferruginous with the thoracic sutures black, wings 
tinged with fulvous, wing spread 20 mm, length 9 mm. 

Head medium; face long; mandibles bidentate, tipped with 
dark brown or black; clypeal fossae deep^ dark brown; antennae 
about as long as the body, the fossae at their bases well marked 
and ringed with dark brown. Kyes medium, distant from the 
mandibles. Ocelli glassy or black, nearly contiguous, distant 
from the eyes; lliorax sericeous, with black sutures; mesothorax 
convex; scutellum and postscutelhim prominent. Metathorax 
with three well developed carinae, one dorsal, two lateral, radi- 
ating from the insertion of the first abdominal segment. Wings 
subhyaline, with a distinct fulvous tinge, specially on the hind 
wings. Cubitodiscoidal vein variably appendiculate (in one only 
a notch and in the other well marked) ; first recurrent nervure 
less than one half the length of the second; bulla of second recur- 
rent nervure near cubitodiscoidal nervure, that of the latter at 



REPORT OF TUE STATE ENTOMOLOGIST 1903 125 

proximal third of distance from the appendix to the second recur- 
rent nervure. Legs light ferruginous, basal articulations variably 
marked with dark brown, claws pectinate. Abdomen strongly 
compressed, first segment slender, gradually enlarging at apical 
third. 
Described from two females from Colorado. 



INJURIOUS INSECTS 

Chrysanthemum lace "bug 

Corythuca marmorata Uhler 

Or<J. nemiptera Family Tingitidae 

Members of this family have been characterized by Professor 
Comstock, in the following terms: "Dainty as fairy brides are 
these tiny, lace-draj)ed insects. One ghince at the fine, white 
meshes that cover the wings and spiued thorax is sufficient to 
distingilish them from all other insects, for these are the only 
ones that are clothed from head to foot in a fine white Brussels 
net." This very fitting description applies to all members of the 
family, and where such insects are found on chrysanthemums, 
they are very likely to be this sixjcies. This group is not only 
unusual in appearance, but is also one rarely brought to the 
attention of the economic entomologist. This is particularly true 
of the species under consideration, concerning which compara- 
tively little is known. It was described in 1878 from North 
Carolina but Mith no indication of its food habits. The next 
record appears in 1808 and relates to an attack the preceding 
vear on chrvsantliemums in Alabama. 

This insect was brought to our notice, last July by ^fr Harry 
Blauvelt of Cocynum, who stated that it had caused considerable 
injury the past two or thr(»e years, and that he feared a repetition 
of the attack this season. His brother, Mr Egbert Blauvelt, 
observed that it bred abundantly on ragweed and also on some 
other which he was unable to identify. S[)ecimens of the insect 
were colonized on j>otted plants and the accuracy of the comjdaint 
established beycmd cpiestion. The little pests fed vigorously on 
the foliage, laid numerous eggs, many young developed and hoc\^ 
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one plant after another assumed an unhealthy appearance and 
died. The attack was characterized in particular by a discolora- 
tion of the leaves accompanied by a dark spotting, due to excre- 
ment, and the cast skins of the young were also abundant. The 
general appearance of a badly infested leaf is shown on plate 3. 

Life history. The breeding of this insect was placed in Mr C. M. 
Walker's charge, but owing to pressure of other work he was 
unable to give it all the attention desirable. He learned, however, 
that the eggs were laid on the underside of the leaf, being thrust 
under the epidermis along the larger leaves and veins, leaving 
only the small, yellowish, conical cap in sight. The eggs soon 
hatch and the young develop rapidly, since between June 11 and 
23 a life cycle was nearly completed. The feeding of the insect 
causes white, irregular blotches to appear, and if the attack is at 
all severe, withering of the leaves. The various molts follow each 
other quickly and the cast skins soon become so abundant as to 
give the impression of a bad infestation, whereas only a few 
bugs may be present. The insects are very active and pass readily 
from one plant to another, though none of the adults were 
observed to fly. 

Description. This species has been the object of considerable 
study, and tlio following descriptions and the original illustrations 
were made under our direction by Mr C. M. Walker. It is be- 
lieved that all stages are described below though they were not 
obtained by close breeding. 

E(j(] [pl.4, fig.l]. Length about .5 mm, width .25 mm. Ovate, 
somewhat fusiform; visible tip truncate, collared, within which is 
a small, yellowish, ridged conical cap which is displaced by the 
young when it emerges. 

Stage L Tjength .5 mm, breadth one third of length ; antennae 
stout, with numeix)us long spines; three segmented, the terminal 
segment being about twice the combined length of the first and 
second. Legs stout, and aliout as long as the insect. There an' 
simple spines arising directly from the body [pl.4, fig.26], and 
also much shorter, compound ones originating from cone-shaped 
bases [pl.4, fig.2r/]. Each abdominal segment l)ears on its lateral 
margin a single somewhat Irninpi^l -shaped, compound spine on 
21 conical base [pl.4, fig.3]. Two oval openings occur on the dorsal 
line of the posterior margin of the Ihird and fourth abdominal 
segments. These may possibly be analogous to the odorifepous 
glands which occur in certain other species of Heteroptera. 
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Stage 2 [pL4, fig.4]. length 1 mm, width .4 mm. Form 
broader in proiK)rtion to length than in the first stage, and the 
legs are much shorter. The chief difference between this and the 
preceding stage, is in the size and number of spines. The dorsal, 
compound spines, which in stage 1 arose from conical bases, have 
become much thickened, taper to a point and are about one fourth 
the length of their bases, which latter are enormously developed 
and thickly studded with chitinous projections [pl.4, fig.5a]. The 
long simple spines arising directly from the body, are shorter and 
their bases narrow [pl.4, fig.56]. The marginal, compound spines 
of each abdominal segment have lost all resemblance to their 
previous form. Their rugose, spined bases have become thickened 
and are about twice the length of the spine, which latter is nar- 
rowed to a sharp point. 

Stage 5. Length 1 mm, width .5 mm. The terminal segment 
of the antenna is about two and one half timee the combined 
length of segments 1 and 2. In this stage the compound dorsal 
spines mentioned in the preceding have apparently suffered little 
change, but their bases have increased five times the length of the 
spines, and arc correspondingly stouter and rougher [pl.4, fig.Ta]. 
The simple spines situated near these latter have not changed 
much, though they are somewhat longer than in stage 2 [pl.4, 
fig.76]. The bases of the lateral abdominal, compound spines are 
four times the length of the spines [pl.4, fig.Sa], which latter 
have not changed in appearance. Contiguous to these, singly or 
in pairs, are other shorter compound spines on conical projections 
about twice their own length [pl.4, fig.8?>]. 

Stage Jf [pl.4, fig.9]. Length 1.5 mm, width .75 mm. Form 
ovate, tapering anteriorly. Flead nearly as wide as long, obtusely 
rounded with the lateral margins behind the eyes arcuate, hind 
angles rounded. Antennae four segmented, segment 3 a little 
longer than the fourth, which is about equal to the combined 
length of 1 and 2, the last being about one half the length of 
the first. Rostrum stout, dark at tip and extending to about the 
base of the first abdominal segment. Head, bearing four groups 
of compound spines on tubercles or bases of varj ing size and length 
arranged as follows: a median pair at the anterior margin; three 
directly back of these, the central one being smaller; two groups 
of five of various lengths, each a little behind the eye and halfway 
between the median line and the lateral margin. A long simple 
spine is also found at the base of each of these groups. 

Prothorax tapering anteriorly, three times as broad as long; 
with two median pairs of grouped compound spines at about 
equal distance from the anterior and posterior margins, the 
anterior pair with two smaller spines at their bases. Laterally 
there is a group of three compound spines at the apical angle 
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of the prothorax, the central one largest, and another of five at 
the posterior angle, three being much larger than the others. 
The wing pads are seen for the first time and extend to th^ 
anterior margin of the second abdominal segment. There are 
two siiblateral groups, each consisting of two compound spines, 
one larger, one smaller and a simple one, near the posterior 
margin of the mesothorax. The anterior lateral margin is armed 
with a stout spine similar to that on the preceding segment, and 
on the posterior angle there is a group of five compound spines 
similar to those on the prothorax. 

The abdomen consists of 10 segments, numbers 2 and 3 having 
a single lateral spine, while segments 4 to 8 are each ornamented 
with lateral groups of three compound spines [pl.4, fig.lO], one 
being nearly twice the length of the other two. Segment 9 bears 
only one on each side. There is also a slender, hairlike spine of 
considerable length at the base of each group of spines on seg- 
ments 2 to 8. Segments 2, 5, 6, 8 and 9 each bear a median pair 
of long, stout, compound spines [pl.4, fig.lla], each of which, with 
the exception of those on segments 2 and 9, has a simple spine 
at its base [pl.4, fig.ll?>]. The so called odoriferous glands appear 
as in the younger stages on the dorsum of the third and fourth 
segments. Certain extremely minute projections, with enlarged 
extremities are scattered over the body, arising directly from its 
surface. There are also more numerous chitinous points gener- 
ally distributed and which give the body a brownish appearance. 

Stage 5. Tjength about 2 mm, width nearly 1 mm. The first 
two segments of the antennae are about equal in length. The 
third is longest and not quite twice the length of tlie fourth 
[pl.4, fig.l3]. The wing pads extend to the fifth segment of the 
abdomen, which latter is nearly fusiform, tapering anteriorly 
from the extremity of the wing cases. The dorsal spines are 
relatively much larger and more specialized and the lateral 
groups on the thorax and abdomen, excepting the last segment 
of the latter, are distinctly pediceled [pl.4, fig.l2]. This is also 
true of the anterior median pair of the prothorax, which almost 
coalesce, and of (he median pair of the mesothorax. 

The original description of the adult is as follows: "Form 
smilar to that of T. arcuata Say. Body black, the humeral 
region and pleural margins sometimes paler, or piceous; the 
venter polished, minutely, transversely wrinkled. Bucculae 
highly elevated, white; antennae slender, the apical joint some- 
times dusky. Pronotal vesicle high, extending far forward, regu- 
larly arching over the head, abniptly compressed anteriorly for 
more than half its length; the meshes large, two larger ones 
occupying the basal breadth ; the nervures more or less em- 
browDed, that of the middle eaYvivate, much elevated, entire. 
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Most of the nervures with short spines, which in some specimens 
are obsolete. Lateral lobes of pronotuni short, prominent, semi- 
circular, having the same curve anteriorly as posteriorly; nar- 
rower than the base of the homelytra, with large, rather regular 
cells; the nervures of the middle tinged with brown; a brown 
spot exteriorly and sonH»tiiiH»s a second spot at the posterior 
margin; the marginal spines long and slender. Processus divided 
into cells as far as the tip; only the base of the lateral margin 
elevated, the middle carina high, not so high as the pronotal 
vesicle, gi'adually declining to the tip, the base arched, bearing 
two large areoles surmounted by a series of smaller ones, the 
upper edge spinous. Kaised margin of the sternum whitish, the 
metastemum circular, auriculate each side. Legs pale honey 
yellow, embrowned at tip and on the tarsi. Ilemelytra rather 
quadrangular, with the basal angles very acute, very widely re- 
moved from the pronotal lateral lobes, the basal margin distinctly 
concave; lateral margins sjmuous until a little beyond the middle, 
the tips widened, bluntly, broadly rounded; areoles large, nejct 
to the apical series is a transverse row of three or four very large 
ones, usually connected with another large one in front exteriorly; 
vesicular elevations small, with a high carina, spinous, bearing 
I>osteriorly a brown spot; a brown spot exteriorly near the basal 
angle, Another subumrginal near the middle, and a broad brown 
band at tip which omits the subapical series of large areoles. 
Length, 3 mm. Breadth at base of hemelytra, V/o mm." 

Bemedies. This little pest iKMUg a sucking insect, can be con- 
trolled only in two ways. Clean culture will probably prove the 
most effective method of checking its depriMlations, since it would 
mean the destnution of weeds and various plants on which the 
insect could brecMl. There is little probability of the i>est develop- 
ing in large numbers if the vi<*inity of a chrysiinthemum field is 
kept clear of wee^ls. Th(* ]»est may 1m» seven^ly checked, if not 
nearly destroyed by thoroujiih spraying with a whale oil soap 
solution, using 1 ]K)un<l to gallons of water, according to Mr 
Eglx^rt Blauvelt. 11 is \i'v\ probable that pyrethrum powder, or 
better still, helh^bnre c(»uhl be use<l wh<Mever a limited number of 
plants requii-e treatment. 
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NOTES FOB THE YEAR 

The season of 1903 has been marked in particular bj an un- 
usually severe outbreak of plant lice of various species, some of 
which continued their depredations over an abnormally extended 
period. These insects were so destructive and generally present 
on various plants in diffei*ent sections, that observations relating 
thereto have been grouped under a separate head. Species depre- 
dating on other plants and products of value, have been grouped 
under convenient headings for the purpose of facilitating ready 
reference to the various accounts. 

Plant lice 

The season of 1903 may well be remembered on account of the 
exceeding abundance of these little insects, particularly of species 
of economic importance. This is an exceedingly interesting 
group, and their almost absolute helplessness and enormous pro- 
lificacy illustrate one of nature's provisions against the extermi- 
nation of a species. Despite their apparent weakness, these little 
creatures are well able to hold their own, as many farmers kno^' 
to their cost. This group is at present represented in America by 
the relatively large number of 325 species, as given by Professor 
Hunter in a recently issued list. 

The conditions which control the abundance of these forms ane 
not well understood, though in all probability they are largely 
climatic, supplemented by the beneficial work of various natural 
enemies. Some believe that dry weather is favorable to the in- 
crease of these little insects, and others attribute their abnormal 
development to a certain amount of moisture. It is very probable 
that a protracted dry spell, if not accompanied by excessive dust, 
is favorable to the development of a large number of species, and 
that violent rains at intervals, specially if they occur before the 
foliage is curled by the work of the pests, is very destructive to 
these little creatures. On the other hand, it is quite possible that 
a certain amount of moisture is desirable, and that the reports 
of certain persons, who have noted a coincidence between the ap- 
pearance of rains and the development of these forms, may be 
correct 
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It is undoubtedly true that natural enemies, prominent among 
which are ladybugs, syrphus flies and lacewing flies, serve as very 
useful checks on this interesting group of insects. Repeated 
observations in different countries, and extending over a series of 
years, have demonstrated that these insects multiply enormously 
during periods when plant lice are unusually abundant, and 
though it may require some time for the natural enemies to over- 
take their hosts, this is bound to occur in course of time. 

The attack of 1903 was not only characterized by excessive 
severity but also by an undue prolongation ; and this latter may 
have been in part due to unusual rains, which were not favorable 
to the comparatively unsheltered natural enemies and hindered 
their gaining an ascendancy over their hosts. The explanation 
for this is that the plant lice, before the appearance of the rains, 
had ample opportunity to curl the leaves and therefore provide 
themselves with shelter from almost any inclement weather. 
These retreats afforded admirable bi'eeding places from which the 
insects could emerge and attack adjacent foliage, so that the 
usual destructive influence of showers would be modified to a 
considerable extent; on the other hand, the larger predaoeous 
enemies would hardly reap an equal benefit from this protection, 
and consequently would be delayed in gaining the ascendancy. 

Appletree plant lice (Aphis m a 1 i Linn, and others) . These 
species commonly occur in greater or less numbers throughout 
the orchards of the State, and their abnormal increase depends 
on favorable climatic or other conditions. Such was character- 
istic of the spring and early summer of 1903, and as a result 
injuries by these species were not only much more marked than 
usual but also prolonged to a much later date. The worst af- 
fected trees, which were usually young, presented a very charac- 
teristic appearance, and the injury was so severe that very little 
growth was possible. Such a large amount of honeydew was ex- 
creted that the foliage was almost entii-ely blackened, and an 
examination of many ti-eos showed that the growing tips were 
literally covered by hungry plant lice anxious to reach a tender 
spot. The severity of the attack began to be evident about the 
last of Maj, and was more so in June, coxitmrniL?, va. ^xiX-^ ^ ^sA\si 
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some cases at least the plant lice were extremely abundant even 
to the middle of August. The worse infested trees lost a con- 
siderable portion of their foliage; the development of the fruit 
was severely checked in some instances and many trees were seri- 
ously injured. Complaints were received from a number of cor- 
respondents in different sections of the State, and almost every 
observer agreed in holding plant lice responsible for severe dam- 
age. Some quince bushes in Genesee county were reported by Mr 
J. F. Rose as bearing a mass of black, rolled leaves the latter part 
of June, and the observer in Dutchess county characterized the 
attack as being more severe than had been known for 10 years. 
The conditions in the nursery were no better than in the orchard, 
and a correspondent reports that plant lice obliged him to keep 
a gang of 15 or 20 men and boys at work continuously in the 
nursery' with a whale oil soap solution, and some other nursery- 
men found themselves almost unable to cope with the insects, so 
severe and general was the injury. 

Plant lice, as is well known, must be controlled by the use of 
contact insecticides, the most valuable of which for present pur- 
poses are a whale oil soiip solution, tobacco water and kerosene 
emulsion. Some growers prefer the tobacco solution to any other 
and attribute greater eflfectiveness to it, while others have oh 
tained exwllent results ^^'^th a whale oil soap solution. The latter, 
in the case of the appletree plant louse, should be used at a 
strength of 1 pound to (J gallons of water, or even 1 to 4, and in 
any case groat care should be exercised to secure thorough treat- 
ment. The kerosene emulsion may be used in the same way as 
the whale oil soap solution, and in case of severe attacks the 
standard emulsion may be diluted with but G or 7 parts of water, 
since it is l^etter to scorch the foliage a little than to allow many 
of the insects to escai)e. 

The severe and protracted injuries by plant lice led us to ex- 
periment with whale oil soap solution, 1 pound to 4 gallons, for 
the puq>0Re of testing its etVectiveness on the pest and also the 
liability of injuring the foliage. A])ple twigs covered with the 
insects were dipped into the solution July 28, and on the 30th it 
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was found that all were killed, while repeated observations up to 
Sep. 8 failed to reveal any injury to the leaves. We are, how- 
ever, incline<1 to believe that it is more important to make a very 
thorough application than to use a strong insecticide, and would 
therefore emphasize the former most strongly. 

Cherry plant lonse (Myzus cerasi Fabr.) . This common 
species is likewise generally distributed throughout the State, 
and always occurs in greater or less numbei-s on cherrytrees. 
The past season has been marked by an excessive abundance of 
this insect, and in some case© sweet cheiTytrees have been very 
seriously injured. We recall, for example, certain trees in Chau- 
tauqua county, which were so badly infested, that nearly one 

third of the leaf-l>earing portion of twigs had the foliage so badly 
affected that it curled, died and dropi)ed, and after a time new 
leaves were developed in their place. This injury was so great 
that one or two trees died, probably as an indirect result of the 
severe drain made on their vitality. The presence of these plant 
lice in large numbers began to be apparent the middle of May 
and continued through June and even into early July. Reports of 
injuries were received from a number of counties in widely 
separated se<*tions of the State, and were also obser\'ed by us in 
various localities. 

Thorough spraying, as in the case of other si)ecies, is the only 
method of controlling this insect, and when applications are 
necessaiT tliev should be timelv so that the inswts can not curl 
leaves and thus obtain shelter from the spray. 

Cabbage aphis (Aphis brassicae Linn.). This species 
is usually i)resent in small nnml>ei*s on various cruciferous plants, 
and only occasionally does it attract much attention on account 
of its abnormal abundance and coUvSequent injury. Mr J. F. 
Kose of South Byron states tliat about the middle of August it 
was so abundant on early cabbages as to give them a white api)ear- 
ance, and Mr Gi*orge S. Oraves of Newix)rt, Herkimer co., reports 
it as l)eing nuinen)us cm turnii^s in early August. Tliis species 
was observed by us in very large numbers on rape at Kinderhook 
the early pari of the season. The insects were so abundant as to 
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give a whitish color to portions of the plant and rendered walk- 
ing through the field extremely disagreeable. 

Chaitophoms aceris. The Norway maple hae enjoyed up to 
recent years comparative immunity from insect pests, and it was 
therefore a serious disappointment to its admirers when this 
species of plant louse injured it so seriously in the last two or 
thi-ee years. The damage by this species has gradually increased, 
and whereas in 1900 or thereabouts many of the trees had their 
foliage somewhat disfigured by the sooty fungus growing in the 
honeydew and droi)s of this sticky substance occasionally fell on 
passersby or moistened the sidewalk beneath, in 1903 some of 
these unfortunate trees had their foliage almost ruined by this 
pest. Many of the leaves were so badly curled that they pre- 
sented only about one fourlh of the usual surface, and this maple 
instead of being an object of beauty, was a monument of misery 
and an eyesore on the landscape. This was true not only about 
Albany but in various sections of the State. This plant louse 
can be controlled by thoroughly spraying with a contact insecti- 
cide, such as whale oil soap, taking special pains to hit the insects 
on the undersurface of the leaves, and it looks as though some 
such treatment would have to be adopted in coming years if we 
are to keep this shade tree in good condition. This sp>ecies was 
the cause of more complaint and incidentally gave more employ- 
ment to parties operating a spraying outfit in Troy, than even 
the notorious eliu leaf beetle (Galerucella luteola 
Mull.). 

Elm aphis (C a 1 1 i p t c r u s u 1 m i f o 1 i i Mon.) . This deli- 
cate sjiecies occurs somewhat generally on our American elms, 
and occasionally becomes exceedingly injurious, as was demon- 
strated in 1807 and again in llK)o.- This little plant louse was 
so abundant on many trees during the past summer that the 
foliage became badly snu^ared by the honeydew, lost its color and 
all but failed to perform its projK^r functions. This condition 
was somewhat general in the vicinity of Albany, at Palatine 
Bridge in the !ilohawk valley, and a similar state of aflFairs was 
reported from Ogdensburg, St Lawrence co. The most of the 
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damage apjieara to be inflicted in the latter part of June and 
during July. 

Drepanosiphnm acerifolii Thos. This delicate and really beauti- 
ful species when examined under a magnifying glass, is capable 
of causing considerable injury to various species of maple. Its 
work on hard maple was obsened by us last July at Nassau, 
where it evidently caused considerable dropping of the foliage, 
and the young were to be found here and there along the veins 
on the underside of the leaves. Nearly full grown specimens are 
remarkable for being incrusted with a whitish secretion which 
nearly covers them. This species was met with by us in consider- 
able numbers on maples at Saratoga, where it has likewise caused 
some dropping of the leaves and injured the foliage to a con- 
siderable extent. It was also rei)ortcd by Mr George S. Graves, 
as being on several varieties of maple at Newport, Herkimer 
CO., where it caused much dropping of foliage, and it was 
obser\'ed by Mr Young in small numbers at Poughkeepsie. 

Box elder plant louse (Chaitophorus negundinis 
Thos.). A number of specimens of what we believe to be this 
species, was submitted for examination by Mr George S. Graves 
of Newport, Herkimer co., who stated that it was exceedingly 
abundant and destructive to box elder or ash-leafed maples in 
that vicinity. The attack was first observed in early June and 
continued till September, possibly later. It is probably the 
same species which we observed at work in large numbers the 
latter part of September on some box eldertrees at Nassau. 

Beechtree blight (Pemphigus i m b r i c a t o r Fitch) . 
This plant louse was exceedingly abundant on some boechtrees 
at Newport N. Y. Our corresi)ondent, Mr George S. Graves, sent 
examples under date of Oct. 29, and from llic ai>pearance of the 
twigs we judge that the insect was present in enormous numbers, 
and had the attack been earlier in tlie season, it would un- 
doubtedly have caused considerable injury. Mr Graves observed 
the habit of this si)ecies of clustering; on the underside of the 
twigs, and adds that moderately cold weather does not seem 
to afifect them, since an inch of snow was scni\i o\i W^'^V^ikv^^ 
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only a short distance away, and the temperature during the pre- 
ceddng two days had been quite cold. 

Wooly beech aphis (Phyll aphis fagi Linn.) . This in- 
seit has been unusually numerous on puri)le beech foliage in 
Washington park, where it was found in very large numbers^ 
July 4. Its depredations on the same tree in Westchester count? 
have also been brought to our attention. 

Birch aphis (Callipterus betulaecolens Mon.). 
This little species is particularly injurious to the cut-leaved 
birch, and is occasionally very abundant. It was reported as 
being quite destructive at Newport, Herkimer co., by Mr George 
S. Graves, and evidences of its work w'ei*e found by Mr Young 
at l^oughkeepsie in the middle of July. The latter trees showed 
very i)lainly that the insect had l)een exceedingly abundant, since 
the foliage was badly discolored and well smeared with honey- 
dew. We also observed the work of this insect in the vicinity 
of Albany, and specimens of very badly infested twigs were sub- 
mitted for examination by Mr E. P. Van Ness of Ea^t Green- 
bush. In this instance, as in the preceding, the attack was a 
very severe one and the ti^ee had undoubtedly suffered givatly 
throughout July, if not earlier in the season. Home of the lejives 
lK)re a number of pupae of tlie two spotted ladybug, Adalia 
b i p u n c t a t a Linn., which had evidently fed on the plant lice, 
and reduced their numbers very largely. 

Pemphigus popularius Fitch. This s[)ecies is rarely brought to 
notice, though a few infested leaves of the balm of Gilead, 
1* o p u 1 u s b a 1 8 a m i f e r u s , were received fi'om I^ake Clear 
Junction through Mr C. R. Pettis. The leaves were drawn together 
and had much waxy matter on their surfaces, giving them the 
appearance of having been coated with a whitish powder. In 
some instances the insects formed a series of pseudogalls on the 
upi>er side of the leaves. The cavity pi'odnced by drawing the 
leaf together contained numerous winged plant lice, a few nymphs 
and many cast skins. Mr Pettis states that all the trees in the 
vi<inity were alfected by this siwcies. Another poplar-infesting 
species, C h a i t o p h o r u s p o p u 1 i c o 1 a Thos., was met with 
in considerable numbers on the common aspen at Kamer, July 24. 
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Frnit tree insects 

Plum curcnlio (Conotrachclus nenuphar Herbst). 
This little enemy of stone fruila i« prevalent to a gi'eater or 
less extent in most orchards of this State, and occasionally causes 
considerable injurj'. It is remarkable for existing in some locali- 
ties in such small numbers as to cause practically no damage, 
while in othere a large i>roportion of the ci*op would be iniined 
unless collecting or other repressive measures were employed. 
Recent experiences by several growers in the State, go far toward 
showing that thorough and early spraying of the foliage with 
an arsenical i)oison affords considerable pi-otection from this i)est. 
This method is preferred by many to the more laborious one of 
collecting the beetles and is certainly worthy of further trial. 

Diplotaxis liberta (ierm. This species is rarely brought to notice 
on account of its depredations and the same is true of its allies. 
A complaint was received Sep. 24 through the commissioner of 
agi'iculture from Mr John R. Crandall of Uauppauge, who stated 
that this beetle had stripped all the foliage from many young 
peachtrees in an orchard of about 30 acres. lie added that they 
worked at night, burying themselves in the dirt under the trees 
during the day, and that anywhere from 10 to 50 were found 
under each tree, apparently preferring Elbertas. The beetles oc- 
curred nowhere except in the peach orchard. This insect is 
closely related to our common May or June beetles and presum- 
ably has similar habits, the larvae probably living on grass i*oots 
and undoubtedly thriving l)est in light, sandy soils. Reference 
to literature shows that another species, I>. frondicola 
Blanch., was recorded in 18TP as being very injurious in June 
to leaves of rose, mountain ash and wild plum in an Iowa nursery. 
They were about nearly a month, feeding only at night, and were 
considered one of the worst jK'Sts of that year. An attack similar 
to the one we have recorded ooiHirred in the spring of 1888,^ at 
Hemdon Va. in a young orchard which hatl l)een mostly planted 
the preceding year. The 12-spotted Diabrotica, Diabrotica 
12-punctata, was the prin<ipal depredator, though a species 
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of Diplotaxis was also present in small numbers. The plums and 
apricots near an old melon patch where the Diabrotica had bred 
were soon stripped of foliage and the insects spread over nearly 
the entire orchard. Another species of the same genus, D. ha r- 
peri Blanch., was reported May 24, 1894,^ as injuring straw- 
berry plants at Campbellsburg Ind. The account states that they 
attacked the smaller and weaker plants on a 2^ acre field and 
very quickly destroyed them. As many as 20 beetles or over were 
found at a time on a single plant. The insects appeared first in 
some wheat and when that became too tough migrated to the 
recently set strawberry field. The soil was a light, clayey loam 
and paris green was applied but without benefit. 

These little scarabaeids are difficult insects to control and in a 
general way may be classed in this respect with the closely related 
and well known May or June beetles, Lachnosterna, and 
rose beetles, Macrodactylus subspinosus Fabr. Any- 
thing that tends to make the foliage distasteful to the insects, 
such as dusting with air-slacked lime, wood ashes, etc. has some 
protective value, but comparatively little benefit results from 
spraying with an arsenical poison. It is possible that collecting 
the insects by jarring into a curculio catcher might prove of 
some value. This would have to be done in the evening when 
the beetles are on the trees, and in all probability it would 
require considerable shaking to dislodge them. The injury to 
the foliage late in the fall is of comparatively little importance 
compared with depredations in the spring, and apparently there 
is a prospect of this species causing some injury at that time, 
in which event it would pay to go to considerable expense in 
collecting the beetles or employing some other means to destroy 
them, so as to prevent severe injury to the trees by the destruc- 
tion of fruit and leaf buds early in tlie season. 

Appletree tent caterpillar (Malacosoma americana 
Fabr.) . This insect is more or less injurious each year, and during 
the present season has not been very destructive, though some- 
what abundant in various localities, specially where no effort has 
been made to control it. The injury, as a rule, has been less than 
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in the last two or three years, except in Cattaraugus county, 
where this species is reported as having increased very largely in 
the last two or three years. 

Codling moth (Carpocapsa pomonella Linn.) . It is 
well known that the larvae of this insect pass the winter in 
considerable numbers under the sheltering bark of trees, and that 
they gnaw pupal cavities in the outer dead bark. Our attention 
was recently called to a somewhat anomalous situation and an 
examination showed that a small tree had been badly injured 
by borers in preceding years and that codling moth larvae, de- 
scending the tree in the fall, had entered the galleries made by 
the borers and in excavating pupal cavities had not refrained 
from eating into living tissue where they caused" considerable 
bleeding and at first sight lead one to suspect that the injury was 
due to the round-headed borer. The tree in question has a trunk 
about 6 inches in diameter and some 12 or 15 larvae were taken 
from several of the cavities. Three or four of the caterpillars 
were found contiguous to living tissue which had been recently 
eaten and from which considerable sai) was flowing. The borings 
were conspicuous and many of the pellets were saturated with 
exuding sap. 

Fear Fsylla (Pay 11a pyricola Forst.). The season of 
1903 has been nmiarkable for the unusual development of plant 
lice, and this little jumping species is no exception to the general 
rule. It has been exceedingly abundant and destructive over a 
considerable portion of the State, and peartrees with blackened, 
scanty foliage or almost none at all, were common sights during 
the summer not only in the Hudson river valley but also in cen- 
tral and western New York. The injury was much more general 
and severe than has been observed before, and the explanation 
thei'efor is probably found in the unusually favorable climatic 
conditions. Evidences of great damage began to appear in June, 
and during July and August the affected trec^ presented a truly 
wretched sight. In some cases the injury' was so severe that most 
of the fruit dropped. Mr H. D. Lewis of Annandale rejwrts the 
crop of that section a failure, due to the work of this pest. 
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Early and thorough spraying with a whale oil soap solution, 
1 pound to 4 gallons, has bwn found thoroughly effective in the 
hands of Mr Albert Wood of Oarleton Station, who states that he 
has succeeded in keeping the insect well in subjection by this 
means. Thorough work in the early part of the season will do 
much toward preventing subsequent injuries, and if the necessity 
arises of repeating applications, much better results will be ob- 
tained if the work is done just after a rain, which serves the use- 
ful purpose of washing away the honeydew and therefore exposing 
the growing insects to the deleterious action of the insecticide. 

San Jose scale (Aspidiotus perniciosus Comst.) . This 
pernicious insect has become so abundant in some orchards in the 
State that its control is a serious problem, and anything bearing 
on its habits and disseminative powers is of interest. The latter 
part of the summer was marked by the development of very large 
numl>ers of insects, the breeding being so rapid that in some 
phices the bark of entire trees was covered. 

The rapidity of its spread in a locality is of great importance, 
and is undoubtedly influenced by a number of factors. In the 
first place, there is no doubt that the spread is much more rapid 
where the i)est is allowed to breed unrestricted than in localities 
whore su<h is not the case; for example, the scale has been in 
the larg(* orchard of Mr W. II. Hart of Poughkeepsie for 13 years, 
and yet it has failed to spread to any great extent, portions being 
practically fiiKi from it even after the lapse of years. A close 
examination of the center of infestation existing at Clinton 
Heights shows that while the insect has been present there for 
about the same time lliere has been no extensive spread. The 
prinmry i)oint of infestation is a little to one side of the center 
of an isosceles triangle, which has an altitude of J mile. This 
is lK)rd(»red on one side by a i)ublic highway and on the other by 
a trolly line. Several contiguous orchards lie within this area, 
and the ]>est has gradually made its way from one to the other, 
though the spread has by no means l)een rapid. Aside fi-om the 
point of original infestation, the injury to the trees has not been 
very marked, in fact, the si)rejid through these small orchards 
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has been so slow that those in the point of the triangle, less than 
half a mile from the original infestation, are still free from the 
I>e8t. An examination of orchards just across the highway from 
near this center, failed to reveal any scale. It should be stated 
in exx)lanation, that while the insect was allowed to breed in con- 
siderable numbers from al)out 1897 to 1899, since then earnest 
efforts have been made to kec^p it in check, and as a general thing, 
it has been controlled in a fairly satisfactory manner. It is true 
that there is one jioint of infestation a half mile southwest of the 
source of trouble, but investigation shows that in all probability 
the scale became established there by being carried on infested 
trees which were set in that vicinity. 

Investigations and in<piiries in a peach-growing section, where 
the scale had become established in a few places 3 or 4 years 
ago, reveals the fact that the j^est has already obtained a foot- 
hold in some orchards from i/> "i^e to 2 miles or thereabouts 
from others, and in this instance we are inclined to believe that 
these colonies established at a distance are due to the fact that 
no very adequate control of the insect has been maintained. It 
may also i)Ossibly be explained in part by the fact that young 
scales are fully as likely to crnwl on jjeach foliage as on that of 
other fruit trees, and it would therefore stand a better chance of 
b<»ing conveyed by insects or birds. 

New York plum scale ( 10 u 1 e c a n i u m j u g 1 a n d i a 
Bouchd)* This si)ecies is well known as a very destructive form 
to lilumtrees in western New York, where it has at times been 
exceedingly injurious. Our attention was called in August to a 
plumtree at Kinderhook N. Y., which had the undersides of its 
branches literally covered with full grown scale insects and a 
great many young were found beside the i)arents. The tree itself 
had suffer(Hl serious injury though there were no signs of any 
numbers of the jK^st on those adjacent. This insect, as is well 
known, can be readily controlled by spraying in the fall or early 
spring with a contact insecticide, such as kerosene emulsion or 
whale oil soaj) solution, and we see no reason why the lime-sulfur 
wash, if it is to be employed in the orchard, would not be as effica- 
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cious in killing this species as it is in the destruction of the San 
Jos^ scale. 

Plum mite (Phytoptus phlaeocoptes Nal.). The 
presence of this little mite on plumtrees at Marlborough, was 
brought to our attention some years ago, and an examination the 
present season shows that it exists in the locality only in very 
small numbers, and as a consequence is hardly likely to become a 
pest of any importance. The owner has cut down the original 
tree and anticipates very little trouble in the future. 

Orapevine pests 

Grapevine sawfly (Blennocampa pygmaea Harr.) . The 
larvae of this species were met with rather plentifully July 28 
in the vineyard of Mr W. H. Van Benschoten, West Park N. Y. 
Tips of shoots, here and there, were partially defoliated, but in 
no instance was material injury caused. The larvae are usually 
rare in New York State vineyards, so far as our observations go, 
and in case of their appearing in very large numbers, they should 
be controlled by thorough spraying with an arsenical poison. 

Steely flea beetle (Haltica chalybea 111.) . This per- 
nicious Chrysomelid is well known to grape growers, and in some 
vineyards in the Chautauqua region it has caused considerable 
injury year after year; particularly is this the case with certain 
vineyards located well up on' the hill and back from the lake. 
The greatest damage is done by the beetles feeding on the unfold- 
ing buds, and the best method of checking the injury is undoubt- 
edly by very thorough spraying or even painting the unfolding 
foliage with a strong arsenical mixture, particularly paris green 
or london purple, because these substances act more quickly than 
does arsenate of lead. 

Grapeberry moth (Polychrosis botrana Schiff.) . This 
insect was not only destructive in Chautauqua county but devel- 
oped in such large numbers in some Ohio vineyards as to destroy 
one third of the crop as reported by Mr T. S. Clymonts. Our 
experiments have shown that one thorough spraying with an 
arsenical poison, preferably arsenate of lead, just after blossom- 
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ing, will result in severely checking this pest [see New York State 
Museinii Bulletin 72]. 

Oarden insects 

Asparagus beetle (Crioceris asparagi Linn.). The 
common asparagus beetle as recorded in our 15th report, page 540, 
has attained a wide distribution over the State, though our 
records limit it almost entirely to the lower Hudson and Mohawk 
river valleys and the western portion of the State in the vicinity 
of the lakes. We were therefore somewhat surprised to receive a 
communication from Mr C. L. Williams of Glens Falls, Warren 
CO., accompanied by specimens, stating that this species had 
become well established in that vicinity and was known to occur 
in some numbers over an area several miles in extent. This is 
the northernmost locality known to us, for the si>ecies in New 
York. 

Cabbage maggot (Phorbia brassicae Bouch6) . This lit- 
tle pest of the market gardener was unusually abundant and 
destructive this season. Its depredations on early cabbages at- 
tracted considerable attention in Genesee county, it was credited 
with having destroyed one fourth of the crop in St Lawrence 
county, and with working to some extent in Cattaraugus county 
and other seitions of the State. The life history of this little pest 
may be summarized briefly as follows: the adult insects appear 
in the early spring, the pn^ise time depending somewhat on cli- 
matic and other conditions. They are, however, usually abroad 
in time to deposit eggs around early set plants, finding some crev- 
ice in which they may creep and place their eggs close to the stem. 
These remain unhatcbod for a period variously stated as from 4 
to 10 days when the young grubs issue, attack the surface of the 
root and rasj) a burrow into its tissues. They destroy first the 
smaller rootlets and then begin operations on the main root. 
They are frequently found in slimy burrows just beneath the sur- 
face of the stem. There are usually so many maggots that all are 
unable to find retreats within the tissues, and consequently many 
of them lie near the surface, which is kept moist by the juices 
from the injured parts. The wilting of the plant is the most 
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characteristic indication of injury and on pulling it up, the re- 
mains of the roots and the whitish, slimy maggots are easily 
observed. 

One of the best methods for jjrotecting cabbage plants from this 
insect is to sun-ound them with a tarred paper collar about 2\^ 
inches in diameter, which is so cut as to practically encircle the 
stem. These are readily adjusted about the plant, easily cut and 
form one of the most efficient methods of preventing the parent 
fly from depositing its eggs. 

A carbolic soap emulsion composed of 1 pound of hard soap dis- 
solved in a gallon of water, in which 1 pint of crude carbolic acid 
is then poured, emulsified and diluted with 30 parts of water, is 
very efficient in killing the maggots about infested plants. An 
application should be made shortly after the plants are set out, 
and repeated once a week or 10 days till after the middle of May. 
The standard kerosene emulsion diluted with 12 to 15 parts of 
water has also proved very successful. Either may be readily 
applied with a knapsack pumjK It is possible to check the attack, 
where labor is cheap by removing the earth from the affected parts 
in the morning of a bright day and replacing it at night. The 
drying kills the maggots without injury to the plants. This is 
practised to some extent on Long Island, as stated by Mr F. A. 
Sirrine. 

Onion maggot (P h o r b i a c e p a r u m Meigeu) . This serious 
j>est of market gardeners has, like its close ally, the cabbage 
maggot, bc-en very injurious in portions of the State, particularly 
in St Lawrence county where it is credited with having destrojed 
one fourth of t\w onion crop. It has also caused considerable 
complaint in the vicinity of Albany. 

This insect, so far as known, has a life history very similar to 
that of the cabbage maggot, and may be controlled in like manner, 
except that it is imi)racticable to use the tarred paper collars 
though the carbolic soap wash can be employed to very good 
advantage. 

Tarnished plant bug ( L y g u s p r a t e n s i s Linn.) . Tliis 
notorious and almost ubiquitous pest occurs on a great many 
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plants and causes more or less injury from year to year. Last 
July our attention was again called to it on account of its sucking 
the juices from tender aster shoots and thereby killing them. 
Mr Egbert Blauvelt of Coeyman, who made the complaint, states 
that the insects can be killed by thoroughly spraying with a whale 
oil soap solution, using 1 pound to 9 gallons of w^ter. Clean cul- 
ture, not only in the garden but in adjacent fields, will do con- 
siderable toward reducing the numbers of this pest. 

Orain and house pests 

Saw-toothed grain beetle (Silvanus surinamensis 
Linn.). This little grain beetle is a common species in prepared 
foods and various grains and though occasionally very abundant, 
it does not as a rule cause much annoyance in this country. This 
species was found last August literally overrunning a dwelling 
house in Albany. The beetles were so numerous that they made 
their way into everything and the housekeeper could sweep up 
nearly a pint almost every warm day. They were found in 
all parts of the dwelling, resting on ceilings, crawling on walls, 
under mats, tablecloths etc. and even invaded wearing apparel, 
articles of food, etc. Investigation showed that the source of the 
trouble was several thousand bushels of oats in the bin of a 
near-by brewery. The insects were breeding there very rapidly 
and on warm days appeared in large numbers and invaded near-by 
dwellings. The best remedy for such an outbreak is fumigation 
of the grain with carbon bisulfid and similar treatment of the 
dwelling houses or better still fumigating them with hydrocyanic 
acid gas. This latter, however, is a very dangerous poison and 
must be handed with extreme can*. 

Fleas. The cat and dog ll(»a ((.' e r a 1 o p s y 1 1 u h s e r r a t i - 
ceps GeiT.) is a well known p<*st of domestic animals, and in 
the public mind is associated only with tliese animals. There 
are a number of records of tiiis sjierics iirojmjj^atinj; to a marvcl<ms 
extent in hous(*s closed for the summer, and the occupants on 
opening them in the fall would lind their j»r(Mnises literally over- 
run by these annoying, active and most hardy pests. This has 
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been the experience of several Albanians in the past summer, 
and the most practical way of ridding the house of these vermin 
is by thorough fumigation with hydrocyanic acid gas, using 1 
fluid ounce of sulfuric acid diluted with 2 fluid ounces of water 
and 1 ounce of high grade (98;0 cyanid of potassium for every 
100 cubic feet of space. A preliminary fumigation using half the 
above amounts and continuing the treatment two hours killed 
practically all the Psocids in the house and many fleas, while 
the usual amounts with a six hour fumigation destroyed all the 
fleas. The acid and cyanid are among our most deadly and 
virulent poisons and the same is true of the generated gas. Be- 
fore treating, the house should be first carefully examined and 
every orifice or crack which would allow the egress of air should 
be carefully stopped. All fluids and liquid foods should be re- 
moved from the house and arrangements made so that the build- 
ing can be opened from the outside after fumigation. The gas 
is generated by dropping the cyanid in large earthenware vessels 
containing the proper amount of diluted acid. It will be found 
advisable to have one or two of these jars in each room or hall- 
way, and so arrange matters that the cyanid while still in the bag, 
can be dropped into one vessel after the other very rapidly, or 
else with a series of strings, dropped into all of the vessels 
at once. After the charge is set off the house should be care- 
fully guarded so that no person can enter, and if it be in contact 
with others in a row, those in adjacent dwellings should also 
be warned so that the rooms next the treated building may be 
well aired during the fumigation, which should last from one to 
several hours. The building should tlien be thoroughly aired by 
opening dioors and windows from the outside, and utmost pains 
taken to free the house of gas before any one be allowed to enter. 
The airing should last at least 30 minutes, and it will be prefer- 
able to extend this time to one, two or even three hours, depend- 
ent somewhat on the size of the building and the facilities for 
ventilation. One treatment should be sufficient but in the case 
of poorly constructed houses a second fumigation may be neces- 
sary a week or 10 days later. This dangerous operation should 
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be attempted only by those fully conversant with the nature of 
the materials with which they are dealinji^. 

Shade tree and forest insects 

Elm leaf beetle (G a 1 e r u c e 11 a 1 u t e o 1 a Miill.) . This 
species has won for itself a very bad reputation in the Hudson 
river valley on account of its extensive injuries to elms, parti- 
cularly the Euro|>ean species. It is still extending the area of 
its oj>eration. Last year it was detected in a limited portion of 
Saratoga Springs, and this season we were son^y to observe that 
it had spread over practically the entire village and would have 
caused material injury to the shade trees had it not been for 
the systematic and continued spraying conducted by the village 
authorities. An examination July 10 showed that the grubs were 
full grown in that locality and that many had pupated. We 
are inclined to l)elieve that the second brood, if any, would be 
very limited in that section. This species has also been re- 
ported as present in very large numliers at Schuylerville, only 
a short distance from Saratoga Springs. It has become estab- 
lished over a considerable portion of Schenectady, where it is 
causing considerable injury and is likely to inflict more in the 
next year or two unless adequate measures are taken for its 
suppression. This insect as noted in Museum bulletin 64, has 
obtained a foothold at Ithaca N. Y. and we ai*e in hopes that it 
will not be allowed to inflict serious injury on the beautiful 
trees of that city as it has on those of some others in the State. 
A detailed account of this species api)ears in Museum bulletin 57. 

White marked tussock moth (Notolophus leucostigma 
Abb. & Sm.). This common enemy of shade trees annually at- 
tracts more or less attention on account of its ravages in dif- 
ferent cities of the State, in spite of the fact that it is a com- 
paratively easy one to control, not only on account of its eggs 
being deposited in conspicuous masses which may readily be 
removed from trees, but also because it is easily destroyed with 
arsenical poisons. In our preceding I'eport we chronicled the 
abundanc^e of this insect in Buffalo, and the present season has 
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been marked by a repetition of the injury, though the attack 
was not so sovei^e as that of the preceding summer. The causes 
for this hitter condition may be in part due to repressive meas- 
ures adopted l)y citizens of that city, but on the whole we are 
inclined to believe that natural enemies or unfavorable climatic 
conditions were the most potent factors in reducing the numbers 
of this pest. The condition of the trees in that city is a most 
effective ai^ument in favor of establishing a i»aid forester or 
other official whose duty it shall l)e to look after the street trees 
as well as those in the parks and see that they are adequately 
protected from insect I'avages. This matter is one of increasing 
imi)ortance, as our cities are growing rapidly in size, and as a 
constH]uence then^ is a greater massing of foliage and therefore 
more favorable conditions for the development of large numbers 
of a si)ecies. It recjuires but a few years for insects to destroy 
a tree which may have been from 10 to 50 or more years in 
growing, and in cities where this is allowed a deterioration of 
real estate values must follow, accompanied by an increase of 
various diseases and a higher mortality, because of the rapid and 
extreme temi)erature changes due to the absence of trees. 

This pi^st can Ik? easily controlled in either one of two ways, 
^lany of the caterpillai*s can be jari*ed or brushed from the in- 
fested trees, and their ascent prevented by the use of a band of 
loose cotton tied around the ti*ee or a band of tar on a piece of 
stout pajMn', the latter to prevent injurj^ to the tree. Both of 
tlies(» materials are very effective, and in our judgment vastly 
superior lo the biass bands seen on the trunks of so many shade 
trc(\s in Buffalo. Bands, however, are of value only in keeping 
the caterpillars otr the trees. The jarring of the pests is some- 
what laborious, and as the insects ai*e readily detroyed by spray- 
ing with an arsenical poison a prompt application of some such 
material to the foliage is advisable. AiMsenate of lead is one 
of the best poisons. It may be applied at the rate of 4 pounds 
to T){) gallons of water. Use this insecticide only in the pre- 
l»ared jiaste fonn, diluting to the proi)er extent, and under no 
conditions purchase the crystalline article. The older standard 
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poisons, paris gi*eon, loudon purple and similar prepanitions are 
very eife(*live, tliouj^h aiil)je(!t to washing by i-ains. These latter 
substances should Ik* used at the rate of 1 pound to 100 gallons 
of water, with 1 pound of recently slaked lime to protect the 
foliage fix)m burning. Spray thoroughly in any event and aim 
to cover so far as [)ossible every leaf with the poison. Protective 
measures should b(* adopted early or tlie injury will be l)eyond 
repair. It is hanlly necessary to add that it is impossible to grow 
nia4;;niticent ti'ees if they are defoliated year after year, as unhap- 
lulv s(»enis to Ik* the case in some cities in re(*ent vears. 

Fall wcbwonn (II y p h a n t r i a t c x t o r Harr.) . This 
species appeared rather early in the season on various forest and 
fruit trees in different se<tions of the State, and in certain local- 
ities was somewhat abundant and destructive. Genemlly speak- 
ing it has not caused serious injury except in a few localities 
where no effort was made to check it. This si)ecies, like the two 
tent caterpillars, is readily controlled by spraying with an arsen- 
ical poison, and its conspicuous web nests, which serve as a retreat 
for the caterpillars, are easily removed from the tree and the 
inmateiti destroyed by crushing or burning. 

Forest tent caterpillar ( M a 1 a c o s o m a d i s s t r i a Hiibn.) . 
As noted in our preceding re[»ort, Museum bulletin 04, page 104, 
the ravages of this pest are on the decrease, and the present season 
has witnessed pi"actically no injui^ by this insect. A few cater- 
pillars were observed in Kensselaer and Columbia counties but 
in no instance coming to our notice was a tree even partially 
defoliated. A lack of rejjorts from other sections of the State 
indicates a like gratifying condition, and we are in hopes that 
this outbreak is practirally ended and that the species will be com- 
paratively innocuous for a number of years. 

Walnut worm ( I) a t a n a i n t e g e r r i m a Grote & Rob.) . 
The work of this insect is more or less evident each yeiir, particu- 
larly in the western part of the Stale, and during the past summer 
our attention has been called to its ravages in Herkimer county, 
and we have observed a number of black walnut trees in Chautau- 
qua county which have been from one half to two thirds or entirely 
defoliated by this cateriullar. 



150 NEW YOEK STATE IkfUSKUM 

Beneficial insects 

Chinese lady beetles (Chllocorus similis Rossi) . The 
specimens obtained from the United States Department of Agri- 
culture through the kindness of Dr L. O. Howard, and liberated 
in East Greenbush in August 1902 failed to survive the winter. 
A second shipment of 25 was received Aug. 13, 1903, again through 
the generosity of Dr Howard. These specimens were set at liberty 
at Kinderhook N. Y. on the estate of Mr L. L. Morrell, who is a 
large fruit grower. The tree selected was a large appletree badly 
infested with San Josd scale, near the barn and on the edge of the 
old orchard, close to his young pear orchard. There is an abund- 
ance of scale on the old trees, as well as on the young, and Mr 
Morrell has consented to refrain from treating these, in order to 
give the imported beetles an opportunity to demonstrate their 
value. 

An examination Sep. 23, 1903, of the appletree where these 
insects were placed last August showed that eggs had been laid 
and a number of young were easily found. Four adult beetles, 
probably descendants of those originally established and nearly 
20 larvae of varying size, from very young to nearly full grown, 
were found in the center of the tree. This is a quite large one and 
is very badly infested with the scale and there is every probability 
that there are many more ladybugs on it and near-by trees than 
were discovered, though a brief search failed to reveal any on the 
latter. The examination was purposely limited because of the 
difficulty of detecting the insects and the danger of crushing them 
in crawling about on the limbs. It certainly looks as though this 
introduction had been fully as successful as that of the preceding 
year and it is most earnestly hoped that some will survive the 
winter, in which event we may be able to demonstrate the utility 
of this insect in our climate. 

Little black lady beetle (P e n t i 1 i a m i s e 1 1 a Lee.) . This 
little lady beelle is usually found toward the end of the season in 
orchards infested with San Jose scale, and we have on several 
occasions recorded its presence in some numbers. Anything relat- 
ing to the abundance and effectiveness of predaceous insects is of 
interest, and it is gratifying to state t\iat wv OQ,to\i^T ^^Vsvo^dthis 
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little species, far more abundant than we had observed it before, 
in a badly infested peach orchard in Orange county. The little- 
beetles were so numerous that 20 or 25 could easily be counted on a 
small portion of the trunk of a peachtree, and undoubtedly some 
of them bore from one to several hundred of these little lady 
beetles. They were crawling actively over the infested tree and 
evidently looking here and there for insects suitable for their 
needs. It is a source of regret to state that in spite of the great 
abundance of these little lady beetles, there appears to be no very 
material diminution in the numbers of the scale insects, which 
literally swarmed on many of the trees. The worse infested ones 
were more attractive to the lady beetles than the others. We have 
yet to meet evidence showing that this species is very efficient in 
reducing the numbers of this scale insect. 

EXPERIMENTAL WORK AGAINST SAN JOSE SCALE 

INSECT 

The control of this pernicious insect is a problem of consider- 
able importance in localities where it has become established. 
This work was begun by us in 1900, primarily for the purpose of 
testing the effectiveness and possibilities of crude oil applications. 
Our results show that a mechanical emulsion of this material can 
be used, and if great caution is exercised in its application, com- 
paratively little or no injury follows. So many, however, have 
met with such ill success that we have also experimented to a con- 
siderable extent with other luaterials, specially since in the last 
year or two we have observed some evidences of injury to the 
bark after the application of oil. This first appears as an enlarge- 
ment of the lenticels, which is evidently followed by a great 
increase in thickness and a very rough, unsatisfactory condition 
of the bark, and this has led us to question the advisability of 
continuing such aj)plications year after year, and also to make 
further tests of materials which were, free from this objection. 

Early spring or winter applications 

20^ mechanical crude petroleum emulsion. The work with this 
insecticide was continued the pi-esent season in the experimental 
orchard, the nppUcaUon being made "Mar, ^, \.o ^wiX. 1^ Xx^wa^ 
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representing a number of the more common varieties. It will be 
observed that the spraying was earlier than usual, and the weather 
conditions favorable, the day being dry with only a moderate 
amount of wind. This insecticide was applied as in the spring 
of 1902, to the following trees : numbers 15-28, 34-47, 00-74, 79-91 
and 101-14 ; or in other words, to the western end of the experi- 
mental orchard, a map of which was published in our report for 
1900. The general character of the trees and their varieties have 
been previously published, and may be ascertained by referring 
to the above publication. Tests of the mechanical dilution were 
made while the work was in progress with the following results: 
at tree 18 slightly less than 20;/; at tree 39, 26;^; at trees 45 and 
46, 31^; at tree 84 slightly less than 20,1^, and at tree 101, aS;^ 
of oil. The above figures represent more variation than is desir- 
able, and yet, so far as we were able to see, the trees suffered very 
little from the treatment. Inspection a few days after showed 
that all were well covered with oil, though in some cases where 
the bark was quite rough, it is probable that there were stales 
which escaped. 

Examination of these trees the latter pari of July showed that 
while a number of them weTe rather badly infested by living young, 
a great many were relatively free. The following were rather 
badly infested : trees 15, 10, 22, 38, 41-44, 73, 79, 82 and 80. The 
foliage on tree 101 was light in color, small in size and the gi'owth 
only fair. It looked as though it had suffered some injury, and 
undoubtedly the petroleum had hurt the bark to some extent. 
This injury was also noticeable to a lesser extent on some other 
tn»es, the most common indication being much enlarged lenticels, 
which seemed to be followed by an excessive development of outer 
bark and a corresponding roughness, so that trees in this condi- 
tion presented a sonu^what bad ap])earance. 

A general examination of the exi)erimental orehard Sep. 25, 
showed that the siM-tion sprayed with petroleum emulsion was 
generally in much better condition than that treated with the 
lime sulfur wash. A few of the trees in the petroleum set*tion, 
notably 23, 41 and 75, were badly infested by numerous living 



REPORT OP THE STATE ENTOMOLOGIST 1903 153 

young which had evidently developed within the last two or three 
weeks. 

The ultimate effect of successive applications of crude petro- 
leum to various fruit trees is of some interest, and on this account 
we purposely made annual applications to certain trees, and an 
examination of them is not without interest, since while it shows 
some injury, the damage is not so serious as it first appeared. 
For example, tree 101, a seckel peiir, was very badly infested in 
1900, when it was sprayed with undiluted petroleum and seriously 
injured. The following year it was treated with a mechanical 
mixture consisting of 15;^ oil and a whale oil soap solution, 1 
pound to 4 gallons, and in the spring of 1902 and of 1903, with 
20^ mechanical emulsion. The tree at the outset, as above noted, 
was in poor condition. It has been steadily improving, and last 
December had develoi)ed a large amount of new wood, and during 
the present season has made a fair gi-owth, though the foliage is 
rather light in color and less than normal size. Tree 114, a pear 
of the same variety, received undiluted crude petroleum in 1900, 
but was not injured so seriously as 101. Each subsequent year it 
has been sprayed with a mechanicjil crude petroleum emulsion and 
is now in a vigorous condition and in much better state than three 
years ago, though the roughness of the bark on the trunk is becom- 
ing more pronounced. Tree 09, a Howell pear, was sprayed in 
1900 with the whale oil soaj) and petroleum combination, and with 
mechanical i)etroleum emulsions the three succeeding springs, and 
is now in as good condition as others which have not IxK^n sub- 
jected to annual applications of oil. The same is practically 
true of tree 60, a Bartlett pear. Other instances might be cited, 
but enough has betai given to show that ordinary fruit tiHM»s can 
stand at least four api)lications in successive yeiirs with- 
out much injury. The benefits resulting from this treatment 
in the vicinity of Albiuiy, as compared with those accruing from 
the lime-sulfur combinations, were so marked that the owner has 
repeatedly urged us to apply the oil to the entire orchard, because 
the lime-sulfur wash had not i)roved satisfactory in controlling 
the scale. It is only fair to add that much better results have 
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been obtained with this latter insectide in some other portions of 
the State. 

Lime-sulfur washes. Early experiments with this material were 
so unfavorable, that it was supposed to have no value in our east- 
em climate, though it had been used with great success in Cali- 
fornia. The matter was revived in later years, and recent tests 
have shown that under certain conditions, at least, very large 
proportions of the scale have been killed by the use of this insecti- 
cide. Our applications last year were somewhat unfortunate, in 
view of the fact that we failed to kill a satisfactory proportion of 
the insects, and in this I'espect our results were somewhat different 
from those obtained by other experimenters. The treatment was 
followed by continued heavy rains, and this, with oil from appli- 
cations the preceding year may account for the noneffective- 
ness of the wash. FuHher experiments were conducted the pres- 
ent season for the purpose of testing the value of the preparation 
more thoroughly, and also for determining, if possible, the best 
wash to be employed. The early spring experiments were at Clin- 
ton Heights, and at Warwick. Two formulas, in particular, were 
tested: one which may be known as the 30-30-30 combination to 
100 gallons, and the other the 40-15-20 to 60 gallons. Both gave 
excellent results at Warwick, where conditions were almost ideal 
for careful experimentation, and a modification possessing some 
advantages was also employed. This latter consists of 25 pounds 
of lime, 20 pounds of sulfur to 60 gallons of water. Unfortunately 
the experiments at Clinton Ileights though carefully performed 
failed to yield the results we desired, partly on account of unfavor- 
able conditions due to very large trees with rough bark being the 
only ones available. In our experimental orchard at Clinton 
Heights an application of lime-sulfur, using a 30-30-30 formula, 
was made to the same trees treated in this way the preceding year, 
and we regret to state that the results were not very satisfactor}', 
though the application was more successful than that of 1902. 
The spraying was followed immediately by some snow and rain, 
and while this may have had a detrimental effect, it does not ac- 
count entirely for the failure. It is possible that the extremely 
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rough bark on certain trees sheltered some of the scale insects 
from the application, and consequently it was only a short time 
before the trees were restocked by breeding. An interesting series 
of experiments was conducted at Warwick, the essential details 
<>f which ai^ given in the table on iwge 15G. Owing to difficulties 
in application etc., it was not always possible to regulate closely 
the period of boiling, and while our intention was to rigidly test 
the long and the short boil in each formula, as a matter of fact 
thei*e was some variation as will be seen on consulting the table. 
The destruction of the scale, however, was all that could be ex- 
I>ected, and it is very gratifying to state that Mr W. H. Hart of 
Poughkeepsie, whose large orchard is infested with this pest, was 
able by the use of a wash (composed of 30 pounds of lime, 20 
pounds of sulfur and 15 pounds of salt to GO gallons of water to 
keep the insects in subjection in a very satisfactory manner in- 
deed, though some of his trees were of considerable size, being 18 
to 20 or more feet high. Mr Hart was careful to have the applica- 
tion made in the most thorough manner and he took pains to 
always work with the wind when spraying, and in this manner 
was able to obtain a maximum efficiency with a minimum amount 
of labor. Comparisons on trees which were sprayed on only one 
side gave most gratifying testimony to the efficacy of the wash, 
the treated portions being practically free, while the untreated 
wei-e almost covercnl with the ixwt. IkMi Davis seems to be much 
more susceptible to the scale than the Thompkins County King. 
Mr Hart is of the opinon that a small amount of rain, particu- 
larly a mist for a day or two immediately after spraying, is of 
value because it brings the caustic wash into more intimate con- 
tact with the scale. Mr L. L. Morrell of Kinderhook has also had 
excellent results from use of a lime-sulfur wash and the same is 
true of Edward Van Alstyne of the same place. 

It is undoubtedly true that considerable variation is allowable 
without materially influencing the value of the application. A 
large amount of lime probably has some value because it forms a 
thicker coat over the branches and is therefore a more efficient 
mechanical barrier in preventing the establishment of young scale 
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ius(Mts. Tf too iiiucli lime is used it is liable to scale off; conse- 
ijiiently tlieit? is a liiiiil to the anioiint which can l>e employed, and 
for various practical reasons we are inclined to believe that 25 
pounds of lime, 20 pounds of sulfnr to fiO gallons of water is a 
very good proportion. The lime i)robably aids materially in hold- 
ing the sulfur and its suliids (which latter are undoubtedly 
among the most valuable constituents of the wash), and thus adds 
to the efficiency of the insecticide by preventing to some extent 
leaching of its a<-tive ingredients. Our experiments fail to indi- 
cate the n(Hessity <of prolonged boiling insisted on in so many 
formulas. In fact, it s(hmus as I hough active boiling for 30 min- 
utes meets every recpiirement. A wash prei)ared in this manner 
ai>peai*s to be just as effective as one which has been boiled for a 
much longer time. Salt increases the S])eiitic gravity of the 
liquid and thus undoubtedly aids in keeping the solids in sus|)en- 
sion, but so far as chemical action and insecticidal properties are 
concerned, it appears to have no value, and the same is true of its 
elTect on the adhesive (pialities of the wash. So marked is this 
that we have omiUc<l i( from the composition of the wash l>ec*ause 
of its very problematic value. We are still of the opinion that 
climatic conditions have considerable intluence on the effective- 
ness of this inse<ticide, and believe that it should be applied when 
the trees are dry or nearly so, and that, in order to obtain satis- 
factory results, no large amount of rain should fall within three 
or four days after the spraying. This insecticide gives very good 
results wherever it can be applied thoroughly and has the advan- 
tage of being <*heai»er than any other winter wash, though it is 
dcridcdly more injurious to apj)aratus and exceedingly disagree- 
able to apply. 

The resin solution |.src p. KiO for j»re[)aniti(»nj wa.s adde<l to 
several of the washes in hopes that it would materially increase 
their adhesiven(»ss and likewist* their insecticidal properties, be- 
cause such seenKMl to be Uw rase in soni<» preliminary ind<M)r (ex- 
periments. Fi(»hl tests, ]iow<'V(M', failed to indicate any gi*eat ad- 
vanlagi* n^sulting from the addition of this material, except 
perhaps in the 4as(» of rains immediately following the applica- 
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tioii. It atfected the washes by making them more or less flaky, 
increasing the amount of sediment, and if much more had been 
added it would pmbably have seriously affected the oi^eration of 
the pump. This material, if used, must be thoroughly diluted 
with warm water before being added to a cooler lime-sulfur wash, 
or it is likely to give trouble by gumming up the apparatus. 

Summary. Our experience and experimental work may be sum- 
marized briefly, as follows: 

A mechanical 20^ crude petroleum emulsion is a very effe<-tive 
insecticide, and if the pumji can be relied on to deliver a constant 
proportion, there is very little danger of much injury from sev- 
eral annual early spring applications. There is, however, some 
doubt as to the ultimate resuH, and the continued use of this 
material causi*i inci-eased thickness and roughness of the bai'k, if 
no other injury. 

Early spring applications of whale oil soap solution, even if 
only 1] fKmnds be used to a gallon, will control the insect in a 
very satisfactory niann(M\ pit>vided the spraying is thorough. . We 
are by no means certain that this can be done on large trees, par- 
ticularly those with iimgh bark. 

The lime-sulfur combination is steadily gaining favor in the 
ea^stern states, and under certain conditions, at least, is fully as 
effect ive in chcM-king the scale as either crude i>etroleum or a whale 
oil soap solution. Our experiments lead us to iK^lieve that 25 
jHuinds (►f lime and 20 pounds of sulfur to (JO gallons of water, arv 
e(|ually as etf<Mtive as larg(»r amounts, and we l)elieve it to l>e an 
advantage* to have a little more lime than sulfur. We fail to see 
anv beneficial results from the use* of salt in this combinatiou, 
and therefore have omitted it; and in our exi)erience, active boil- 
ing for .SO minutes, if the lime is slaked in hot water and the sulfur 
added at cmce, gives just a» etT^'tive a wsish as one which has Ikh'D 
boiled for one and one half or two hours. 

In conclusi<ui, the experience of Mr Hart and other up to date 
fruit growers, has demonstrated not only the possibility but the 
practi<ability of k(»eping this insect in control in an ordinary 
cojiimcrcial orchard. Our observations show beyond doubt, that 
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this scale insec-t is a vorv sorioiis oneniv, and unless efficient 

measures ai*e pi*oniptly adopted for its snppi'ossion, very great 

injuries may be caused. 

Summer washes 

This i>ernicious insec't breeds with such extraordinary rapidity 
during the summer, that ordinary applicaticms of whale oil soap 
or kerosene emirlsion are not enlirelv satisfactorv, since at the 

• ••7 

strengths usually employed only the ci*awling young and smaller 
scale insects ai'e killed. It frequently occurs that an infesta- 
tion is discovered in midsummer and the owner wishes to do s(une- 
thing at once. The unsatisfactory results with the above named 
wnslu^ led Mr V. L. TTuested, nui'se^ry inspector of the Depart- 
ment of Agriculture, to experiment with a mechanical 20;^ crude 
petroleum emulsion, which was apjilied in July with a kerowater 
sprayer to peachtrees. A test of this material was made in a 
very badly infected orchard in th(» sumnuT of 1902, and beyond 
causing scmie of the foliage to drop when* it was the thickest, [)ar- 
ticularly in places wheiv a 2;V/ emulsion was used, as was the 
case in certain areas, no s<»rious injury to tlu* trees followed the 
treatment. The n^sults w(»i*e so satisfactory that the same course 
was pui-sued last summer with ecpially gratifying efTcrt so far as 
injuring the tives was concerned, though at the lime it did not ap- 
I^ear as if the application was etfective encmgh in killing the scale. 
Subsequent ol>servations, however, have shown that it was more 
l>eneficial than at first suf^posed. In spite of this, we still feel 
some hesitancy in ivcommending this treatment in summer, ex- 
cept, perhaj^s, where the yiest is bireding in very large numbers. 

This condition of atfaii's led us to underlake a series of exi)eri- 
ments for the purpose of ascertaining if it wi^i-e possible to make 
some combination which, while not injuring the foliage, would 
remain on the tre(\s and be effeclive for some weeks after applica- 
tion, and at least kill Ihe crawling young as i\w\ came from under 
the prote<*ting scales of the f(»ma]cs. The lat(» Professor Lowe 
conducted some experiments along this line. and our work has l>een 
a continuation of that with uHKlifications. It appeared to us as 
though a lime-sulfur combination, possibly without l)oiliug, could 
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be made of a proi)er strength so that it would kill a large propor- 
tion of the younger scales, and we were in hopes that it would be 
powerful enough to des(ix)y individuals emerging fix^m females 
several weeks after application. The basis of these exi)eriment9 
was a standard wash whicli we had used the preceding spring 
with very gratifying results on dormant fruit trees. This wash 
cH)ntained 25 jjounds of lime, 20 i>ounds of sulfur to (JO gallon^ 
of water. It was diluted to various strengths, and an elfort made 
to ascertain whefher boiling for 15 or 30 minutes had any nuiterial 
effect on the efficiency of the wash. In addition, a resin solution 
was ustnl, which is pi'epared as follows: dissolve 3 j^ounds of Siil 
soda in 3 quarts of water and add f hereto 4 pounds of resin and 
boil till dissolved. While hot, make up to 5 gallons and keep boil 
ing till the resin is well in solution. The i^»sin was added simply 
to inci-ease the adhesiveness of the wash, in hopes that if this were 
done the etticiencv of the combination would be materia 11 v in 
creasiMl. In a few instances the lime-sulfur combination was used 
with the lM)rdeaux mixture for the [airpose of testing the value 
of this conduned wjish. The preparation and api)lication of the 
washes was the work of Assistant G. M. Walker, who is also re- 
sponsible* for many of the Held observaUons. The following table 
gives in a summarized form f he various ingredients of the different 
washes and their effects on trees and scale and also the conditions 
under which th(»y are applied. These experiments wei-e conducte<l 
in our experimental orclmrd at <'linton Heights near the western 
boundarv of Kast Oreenbush. 
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Series 1. Kino different washes wei-e applied June 22 iu this 
series, and observations made at intervals from June 26 to Sep. 
28. Very small amounts were used and the solutions allowed 
to stand two lioui*s. Different i*esults might have been secured 
if larger quantities had Ihhmi employed and api)lieations made 
at once. The spraying was done with a fine hand atomizer and 
treatment limited to young, badly infested appletrees which boi^ 
all stages of the scale. These trws had been set out only a few 
weeks and consecpiently made little growth, though the foliai^e 
was in fair condition. The various washes did not injure the 
leaves, and it will be noted that washes 1 to 5, which were either 
unboiled or very dilute, adhered poorly, while 6, 7 and 9 con- 
taining bordeaux were better in this resi)ect, and 8, which was 
boiled and also containcnl bordeaux, was much better. None 
could be distinguished on the tree 10 days after ai)plication. All 
washes killed the majority of the crawling young but did not 
prevent the development of established scales or the growth of 
yoimg appearing after treatment. Thei-e was very little apprc* 
ciable differ<»n<*e in the various washes, and on Sep. 8 all the 
trees were badly inft*8t<»d by all stages, crawling young beiu}:: 
specially abundant. 

Series 2. Six washes were applied July 28 in this series, and 
observations made from July 3(1 to Sep. 8. The washes weiv 
prepaivd in substantially the same 'manner as indicated alxne, 
and applicMl to tin* same lot of trees with the exception of a branch 
of a pearhtrc(» which was sprayed with G. The condition of the 
foliage and scale infi^station wixn id<*ntical with that in series 1, 
and the weather (•<)n(liti<uis were similar. Apple foliage was un- 
injured by any of the washes, but peach leaves were slight Iv 
burned at the tips by wash 6. Washes 3 and 4 were boiled 15 
minutes, were more adhesive than the others, and Aug. 10 showed 
good color but on Sep. S no trace remain(Hl. The crawling young 
onlv were k riled. 

Series 3. Washes in this s<M'ies wen* applied Aug. 14 and wen* 
similar to those of s<M*ies 2. Obs^M valions were made from Anfj;. 
17 to Sej». 8, and the conditions, pivpanition, etc., wei*e praeti- 



REPORT OF TUB STATE ENTOMOLOGIST 1903 165 

<*allv the saiiio as in series 1. The ai)i)li(!ations were eoiiiined 
\o portions of old appletrees except in eas(*s of washes 5 and 6, 
whieli were also ai)plied to pearhtroes. The scale infestation was 
slight and Uie weather fair immediately following the treatment. 
Appletree foliage was injni*ed by wash 3, which caused the leaves 
to shrivel and fall off, and I burned' them slightly. Wash 5 
burned tips of peach leaves, and (J had the Siune effect. Numbers 
3 and 4 •adh(»i'ed verv well for three weeks. 

ft' 

Series 4. The two wash<»s used in this experiment w(*re applie<l 
Aug. 21 and observations made from Aug. 27 to Oct. 20. Rela- 
tively large amounts were us(m1 and the applications madie im- 
mediately after i)reparation. The cycltme nozzle use<l gave a 
somewhat coarser spray than the atomizer employed in the first 
three series. Tear, plum, peach and mulbeiTy tives were used 
in this expfTiment and most of them were badly infested. The 
f<)liage was in g<M)d condition, the weather fair and remained 
so for a few days f(»ll<»wing the spraying. Plum and pear leaves 
won} injured by wash 1, inirticularly in the case of a pear where 
the treatnu'ut was s|KMially thorough. This latter droj)ped its 
leaves, while an<»ther, which received less of the mixture, did not, 
though the folia'gc^ was evidently injured. Wash 2 seriously 
injun^d peach leaves and caused slight burning of plum and mul- 
b(*ri7' f<>lij^g<*. Wash 1 adhered very well and was present in 
thick layers Sep. S and traces of coUu' could be detected Oct. 20. 
The same was true to a less(»r (»xt(Mit of wash 2. Oct. 20, number 
1 had di^troyed ITy^ of the scab* on a ]>eartrw, and the foliage 
was slightly burned. A iiumlKM* of limbs were dying on the 
ti*ee, which had drop|K^d its lower foliage and on which the scale 
was entirely dead. Only about lo< of the scale had \yeeu killed 
on the living branches. NN'ash 2 killed 40< of the scale on one 
tnHi and al>out S;")', on the other, which latter was in verv bad 
condition. 

Series 5. Six washes were ai)pli(Ml S(»p. 4, and obsen'^ations 
made at intervals fnmi Sep. (J to Oct. 21). Small amounts of 
the washes wen? used and the same nozzle was employed as in 
series 4. Apple foliage was slightly burned by wa^liii^ "L^2»^\sA*^s 
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and poar loiives with wui^h 4. Phim foliage was injured very 
Hlightly by wasli 5, and n\iinl)or 6 biinied tips of peach leaves to 
a slight extent but did not injure pear foliage. Washes 1, 2, 3 
and 4 adhered well, 5 and 6 nioi-e so, 6 in particular being thickly 
incrusted on lind>s andi foliage. Wash 1 killed 85;^ of the scale, 
and there was a nuirked contrast between sprayed and unsprayed 
branches. Wash 2 IumI no (effect on the scale, while 4 killed 30i^. 
The latter was boiUMl longer and this may aecount for its greater 
effectiveness. A'ariation in intervals betwt^n piH!;paration and 
application apjH^ared to have no elTivt on the adhesive or insecti- 
cidal qualities of these washes. 

Summary. A mechanical 2(1^/ crude ]>etroleum emulsion was 
applied in early July, two seasons in succession, to j^ejichtreefl 
witliout causing much injury lieyond ditjpping some of tlie foliage 
where it was the thickest. It undoubttnlly destroys a large 
amount of scale and s(»riously clKH'ks breeding, yet we hesitate 
to do moi-e than state what it luis accomplished. It is perhaps 
the best thing that can Ik* used where a very bad infestation is 
discovei-ed in midsummer. 

A whale oil soap solution, 1 pound to 8 or 10 gallons; a kerosene 
emulsion (standard formula diluted with 6 to 10 parts of water), 
or a 15 or 2(1'/ m(»<hanical kei-osene emulsion can be used in 
midsummer for che<king the San Jos<:^ scale, but none of these 
materials can he ivli<M] on to ki^ll much moi-e than the crawling 
young, iuid brecMling is soon almost as bad as l)efore the appli- 
cation unless treatments are frequent. 

Our experiments wi(h lime-sulfur combinations for a summer 
wash have uui been as successful as wjis hoped, though 25 pounds 
of lime, 20 pounds of sulfur to 240 gallons of water with a 15 
minute boil killed a large ]»er(vntage of the scales on an old 
appletre(» in early September without msiterially injuring the 
foliag<\ It is barely possible that a cond)ination of about this 
strength can Ik» us<m1 with iMMiclieijil i-esults, but nothing of the 
kind ran l)e recommended till further experiments have tested 
its practicability. 
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DISEASED AND DYING TREES AND INSECT ATTACK 

The connection existing between diseased and dying trees and 
insect depredations is not only one of interest, but also of con- 
siderable importiince, .since in some instances at least serious 
depredations have origin in a group of diseased or dying trees. It 
is well known for example that certain species exhibit a decided 
I>reference for ti*ees in this condition, and whe!i breeding then?- 
fi^m in very large numbers are liable to attack healthy ti'ees, if 
notliing more suitable is within reach, it is very likely for ex- 
ample that the more serious injuries by tlu» <»lm borer, S a p e r d a 
t r i d e n t a t a Oliv., and the ehii snout b(»c»tles, M a g d a 1 i s 
a r m i c o 1 1 i s Say and M . b a r b i t a Say, begin in this manner. 
These thi'ee insects can at least comph»te their transformations in 
dead tissues and are known to work in those which are living, and 
it sc^ems very likely that in some cases they tii-st attack a sickly 
limb or tree, and then after becoming abundant aiv able to kill 
othei-s which show no signs of lowered vitality. The same is true 
of c(?rtain bark borers belonging to the genus Tomicus which oper- 
ate exclusively in coniferous trw»s. Ourlargest species known as the 
coarse-writing bark b(H»tle, T o ju i c u s c a 1 1 i g r a p h u s Genu., 
usually breeds abundantly in diseased bark and instances have 
come under our obsenation whei*e this species not (mly ran a few 
galleries in living tissues, but evidently took part in a primary 
attack on a tree in apj^arently normal condition. It was assisttnl 
in this work by a smaller pine bark In^etle, T o m i c us p i n i Say, 
which o^ierates in the thinner bark, about the middle portion of 
the trunk and on the larger limbs. This latter s|)e<ies very likely 
has more to do in killing trees than the form |>reviously mentitmed. 
but evidence at hand indicates (hat (he larger as well as the 
smaller may have an important part in this dcsinictivc work when 
conditions an* favorable. The dcsliiiclion of iiv(»s l^y ins<M'ts 
breeding from a few dying ones was well iihist rated in the sum- 
mers of 11)00 and llMjl, at which time a number of pines in the 
vicinity of Albany began to look unhealthy. Investigation showed 
that they wer<» infested with bark borers, and laUn- v\\ VVw^ ^^^^vsj^vsv^. 
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of 1900 and the following many of the borers emerged from these 
dying trees and entered others, in which latter they were 
presumably the prime cause of death. The evidence at hand 
leads us to believe that in this case the bark beetles were primarily 
attracted to certain trees because of rcdiued vitality, possibly as 
a result of the excessive drouth of the prcieding year, and that all 
subswpient injuries were due to their abnormal abundame; since 
ilw\ issued from the infested trends in swarms and attacked those 

m 

adjacent, and the insects breeding from the latter in turn invaded 
others more remote from the center of infestation. The obtaining 
of data along these lines is somewhat diflScult, since it is dependent 
on favorable conditions, and the following account of observaticms 
made during the past season has an important bearing on one 
asx>ect of this subject. 

Forest fires and insect attack. The annals of entomology contain 
very little regarding th<^ relationship existing between forest tires 
and insect attack, and the extended burnings last spring in the 
Adirondacks, presc»nt(Ml a most favorable opportunity for studyiujr 
this question, so far as fii'es occurring at that time of year are con 
cenied. The principal object was first to secure data on the 
rapidity with which insect injury followed fire, and second to 
h»arn if there was a connection between extended fires and serious 
damage by inscM-ts in adjacent forests. It is very probable that 
the time of year when the lire occurs, has considerable bearing on 
thi» liability of insects entering the trees and breeding in large 
numbers, and the same is true of the character of the fire. A 
forest fire which not only kills but burns trees so badly that then* 
is a raj)id drying of those standing is much less likely to be fol- 
lowed by insect attack than one where there is only sufficient burn- 
ing at the base to kill, sptnially if death is not rapid. Ap. 30, 
May in and Jun(» l\ there were somewhat extensive fires in the 
vicinity of ]?ig Moose, and invc-st igations by assistant 1>. B. Young, 
July 2, showed that insect attacks had become nicely started in 
the burning of May 15, more advanced in that of April [M), while 
practically no signs of insect pres<Mice were observed in that of 
June l\. This would seem to indicate (hat the trees are not al- 
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tacked till from four to six weeks after the initial injury. Mr 
Young's investigations showed that trees entirely killed by the 
fire were less subject to attack than those which had been so 
severely scorched as to be nearly dead or in a dying condition. An 
examination July 3 of a large tract at Big Moose, which was 
burned over June 3 and was extinguished on the 18th, failed to 
showany insects working on these (roes; in fad, within the fire zone 
they were scarce, only a few common moths and a lady beetle 
being observed; just outside this fire zone, where trees had been 
felled to keep the fire from spreading, a few spruce bark beetles, 
Poly graph us rufipennis Kirby had begun to attack 
the spruce. The trees were attacked in the following order: pine, 
spruce, tamarack, birch, hemlock, balsam, Ix^ecli and maple. 

Investigations by Mr Young on Aug. 12 of the area burned 
June 3 showed a remarkable scarcity of bark borers (scolytids) 
in the fire zone at Big Moose. This may possibly be explained by 
the fire o<*curring at a time when no brood of adults was able to 
take advantage of the favorable ccmditions, and it may also be 
that the injured trees were not attractive enough to the insects 
for some reason or other. In our own experienee, we have come 
across several burnings where it would appear as though bark 
borei's should be abuitdiint, and yet examination has shown them 
to be present in very small numbers. The timber on the above 
mentioned area has been injured entirely by large buprestids men- 
tioned in su(!ccKiding paragraphs, which cause comparatively little 
injury to the lumber. The section burned Ap. 30 was also ex- 
amined, and the principal damage here had evidently been caused 
by the ambrosia beetles (mentioned in following paragraphs), 
since they oi)erate in sapwood and produce the black pin holes 
which seriously atfect the commercial value of lumber. 

Pine. Investigations July 9 at Lake Clear Junction, where a 
fire occurred May 18, showed that the pine bark borer, T o m i c u s 
p i n i Say, was working in the living tissues of a trt^ which had 
been injured by the fire. 

The work of tliis species should be followed soon by that of the 
sawyer. Mono h a m m u s c o n f u s o r Kirby, or M. a c vkl^ V- 
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latus Say, which begins its operations by depositing eggs in 
large slits in the bark. The grubs tunnel the inner tissues of the 
bark and in the course of a short time enter the sapwood and bv 
winter probably pierce the trunk to a considerable depth, materi- 
ally injuring the lumber for other purposes than firewood. Mr 
Young's investigations in both July and August disclosed no 
signs of injury by this species. Two specimens of R h y n c o 1 u s 
brunneus Mann, were taken by him July 9 at Lake ( 'lear 
Junction from a pine injured by fire the previous year. 

Spruce. This tree was first attacked by the spruce bark bcvtle, 
Polygraphus rufipennis Kirby, and the lined ambro- 
sia beetle, Xyloterus lineatus Kirby. The former is a 
very common insect in the Adirondacks and undoubtedly causeH 
a large amount of injury by killing trees, while the latter, working 
as it does in the sapwood and producing conspicuous black holes, 
seriously affects the merchantable value of considemble luml)er. 
July 3 almost every sjiruce in the area burned Ap. 30 at Big Moose 
was attacked by these two insects, the first working near the top of 
the tree, while the latter oi)eratcd in the lower portions of the 
trunk. Another ambrosia beetle, Gnathotricus materi- 
a r i u s Fitch, was also observed in small numbers in the base* of 
one or two trees. On another section, where the fire oci'urred 
May 14, it was found that the spruce bark beetle, I* o 1 y - 
g r a p h u s rufipennis Kirby, and the lined ambrosia lieetle. 
Xyloterus lineatus Kirby, had just begun work, and a 
species of Cbrysobotliris was also met with on spruce. Burnnl 
areas in the neighborhood of Lake Placid were also visited, and it 
was found that on the section where a very severe fire occurred 
April 30, the insects began ojierations later than on the area 
burned over about the same time at Big Moose, where the fire 
was not so injurious to the trees. The fire at Lake Placid, oc*cur- 
ring June 3, was less injurious than the one at Big Moose on the 
same date, and on July 1) the scolytids were just beginning to 
attack the spruce, indicating that trees which were merely 
scorched, but not so much as to kill them at once, are sooner 
attacked by insects. 
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Investigations of spruce Aug. 12 on the tract at Big Moose 
which was burned June 3 showed that trees giving no evidence of 
insect attack on July 3 were infested with the larvae of a bupre- 
stidy probably Chrysobothris scabripennis Lap. & 
Gory. This record is of interest as showing when the trees are 
likely to be infested by this class of borers, which operate largely 
in the sapwood and do not seriously affect the value of the lumber. 
This beetle was fairly common on standing but badly buraed 
spruce. The buprestid sliowed a decided preference for larger 
trees, though those which wore badly scorched so that the inner 
bark had dried were not infested. Two or three specimens of 
Xylotrechus undulatus Say were taken on spruce, and 
Phymatodes dimidiatus Kirby was also met with in 
sparing numl)ers. The bark borers noticed above had made con- 
siderable progress. 

Tamarack. Investigations July 9 of a section burned May 14 
at Lake Clear Junction resulted in finding a tamarack infested by 
a scolytid, possibly T o m i c- u s p i u i Hay. A specimen of Lep- 
tura, L . s u b h a m a t a Kaud., was also taken f i*om a burned 
trunk. 

Birch. The yellow birches at Hig Moose on the tract burned 
over Ap. 30 were in early July, in many cases, slightly green 
at the top and w(*re being mincnl by I> r y o c o e t e s e i c h - 
hoffi llopk.; specially was this the case where the trunks 
wei'e scorched seriously enough fo inti^rfei'o with the circulation 
of sap. The common tlat-hoad<Ml borer, ( ■ h r y s o b o t h r i s 
femorata Fabr., was taken on a fallcMi birch. The jiigeon 
tivmex, T. eolumba Linn., was observed in small luimlxMs 
on birch, but inv(»sfigati(ms showed that its atta<k was ccmfined to 
more or k'iss decayed tixM»s. This iiis<»ct was also met with under 
the same conditions on maple and Imh»c1i Ihm^s. Bin-h trees were 
relatively fre<* from ins4'ct atla<'k in August, probably b<^-ause 
the thin bark p(»rmittcd rapi<l (evaporation and the conse<juent 
drjing wsis unfavonible for boivi's, through Uryocc.etes had made 
considerable progress in the large tix^cw. 

Hemlock. Tlie <» spo(te<l buprestid, M e 1 a n o p h i 1 a f u 1 - 
V o g u 1 1 a t a Uarr., was numerous at Big Moo«^ J>\V3 ^ va. XJwt 
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burning of Ap. 30, on large hemlocks. Though they were some- 
what gix?en, none were observed! on very small dead trees. A 
eeranibicid, Xvlotrechus undulatus Sav, was obsen^ed 
in Rome numbers. Examination of these trees Aug. 10 resulted 
in finding some infested which showed no evidence of insect at- 
tack fl uly 3, the larvae of M e 1 a u o p h i I a f u I v o g u 1 1 a t a 
Harr. probably being the princii>al offender. This is perhaps 
to be explained by this buprestid being on the wing mostly dur- 
ing fluly, and c(>ns<»(piently (here would not be a serit)U8 infesta- 
tion till after the adults bad flown for a period. 

Balsam. Investigations July 2 on an area near Rig Moose, 
burned over A p. 30 I'esulted in finding several specimens of 
(' b r y s o b o t h r i s p u s i I 1 a La]). & (iory on this tnx*, while 
C . s c a b r i p <» n n i s La]). & (lory, were fairly common on the 
standing but badly burned balsams. Investigations Aug. 12 
showtMl that the balsam comi)are(l witli si)ruce was (piite exempt 
from attack, i)robably due to the thinness of the bark and con- 
sequently ijuic'k drying of the sai)Wood. The lined ambrosia 
l)iM*tl<N X y 1 o t e r u s 1 i n e a 1 u s Kirby, was found in small 
numlM'rs in July and its o])erations had ]>rogivssed but little in 
August. 

Poplar. Kxamiiuitions July 7 of an area near Big M<m>s<* 
burn(Ml over May 14 resulted in finding a large species of Xyle- 
borus in |)oplar. 

Conclusions. lnv(*stigations the present season have shown that, 
while a numb(T of insects are liable to att.ack bunied tivi»8 
within four to six w(H*ks after injury, no very material injury is 
likely to result during the summer. excei)t |)ossibly from the 
work of ambrosia beetles. The other sjiecies either confine their 
ojMMjUions so largely to the bark or else occur in such small 
nnmlHTs that for the j^rescnt tlM\v may l)e ne^lecteiL The am- 
brosia iM'cth's rarely extend their opc^rations to a givater depth 
than w or -\ inches and as a consequence a considerable proi)or- 
tion of the lumlK»r will be free of injury. This would hardly 
prove to be the cas<» if the trees are allowed to remain standing 
a second season, at which time they will undoubtedly offer at- 
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ti'activo shelters for a miinlK»r of oilier borers, some of whieli 
may iK?netrate the W(M>d to a considerable depth and damage it 
very materially for other than firewood i)iiri>08es. While prompt 
cutting of burned timber is advised whei*ever practical, the evi- 
dence at hand is not sufficient to indicate any very urgent neces- 
sity of its iKMng removed prior to Ihe winter following the attack. 
The insects now in the burned ixwn (if the latter are allowed 
to remain) will probably appear another spring and Ih> numerous 
enough to caus(» considerable damage at l(»ast to weaker tives 
in the vicinity of the burned areas, and their multiplication in 
surh ]»laces may eventually lead to a rousiderable extension of 
Ihe daumge. This is j»articularly liable to be ihe case with ever- 
gitvn tnM's, and in the vicinity of Albany wtr have observe*! 
several localities where bark borer attack appeared to start with 
one or nnu'e inf(»ste<I trends, and the atVcrted area was gi'adually 
increased till a <'onsiderable numU^r of pines were destroycHl. 
. It is not (mly advisable to en I the burned tn^cs so far as pos- 
sible during the winter, Init they should also Ik* i'emove<l from 
the land or at least gotten into wa(er, so (hat the ins(*cts now 
under the dead bark will be unable to cMuerge and .continue the 
jrttaek. The same end may be attain<Ml iii th(^ case of bark l>or<»rs, 
and they are tlu» on(»s most lik4»ly to injure standing ti*ees, by 
}»eeling the bark from the* logs. This will hardly Int practised in 
this county, ev(»u if it w<M'e protitable- somelhing re<piiring 
demonstration. 

VOLUNTARY lONTOMOLOiJK^ SKKVKMO OF NKW VOUK 

ST ATI-: 

The work of the last lour years has U^en c<mtinu(Ml and a num- 
Ijer of valuable* observations addc<l to luir previous r(»ports. The 
season of IIKIL* was unfavorable for I In* developnuMit of certain 
forms of insect life, and the sann* has bccMi true* to ev(Mi a more 
marked -extent in VMV.l, The latter, how<*y4*r, will probably go 
down in hist(u-y as a seascm when plant lice or aphids were abnor- 
mally abundant and injurious to a great many plants throughout 
the entire State. »>(» voluntary (»bs(*ryers were appointed duviut^ 
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the season and but 21 of them rendered reiwrts. This is largely 
due to the general seaivity of fonn« which lend themselves readily 
to obsi^rvation, a^d the depredations of plant lice are so similar 
that most observers wei« unable to report on the outbre^ in 
a Siitisfactory manner. It will he noted that the following rr»- 
ports (M)ntain some negative statements, which are of value 
biM-ause fliev emphasiZie the abnormal scarcity of various species. 
Too much (leiKMidenre can not be i)laced on these reports, l>ecans<* 
with wnne ex(Y^ptions they may lye called local and not repix* 
sentativ(» even of the county. Tt will also be olw^ned that there 
are a numlrer of ((mflicting statements, due to the belief by some 
parties that dry weather is favorable to the development of plant 
lice, while others state most clearly that the great increane in 
numbers of these i>ests was subse<pient to the rains. It may Ik* 
stated that \ve have not enough data to explain this diflfer<*n(N» 
and we an* routent at i»resi»nt to give opinions as they are trars- 
mitted. The observei-s all agre<* in reporting wr}- cold, inclement 
weather in the early imrt of the s<»ason, and this undoubtedly 
had consid(»ra])le effi^t in che<king the ap|)earance or in reducing 
th(» dcstruitiv(»ness of some of our more common injurious sijecies. 

Albany county [10. T. Schoonmaker, Odar Hill] — Forest tent 
caterpillars (Malacosoma disstria Hiibn.) hatched in 
limited numbers Aj). 2.*{ and apparently have not suffered by th:» 
freeze. These insects caused [nactically no injury later in the 
season and conse<piently no report was made regarding the same. 
Kim leaf IxM^tles ( G a 1 e r u c e 1 1 a 1 u t e o 1 a Miill.) occurre<l 
in limited numbers but wer(» not abundant enough in the country 
to cause jnaterial damag<\ 

Cattaraugus county [('. 10. KIdredge, licon] — ('omplaiut of a 
looper caterpillar, jirobably a spe<ies of 4anker worm, was re- 
ceived ^hnu* 10 with the statement that they had been observed on 
fcuvst trees in that vicinity for several yeai*s, and that previously 
lh(»y luul not appearcMl on appletrees. Thesi* inse<*t8 were so nejir 
maturity that on June 17 no specimens were to be found. A soft 
scale ( L e c a n i u m ? j) r u i n o s u m (*o<j.) was taken in some 
nvinbers from a trumpet vine. The unusually cold, inclement 
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weather kept insects well iu control, and as a consequence there 
was comparatively little to report from this sintion. — June 10 

Cattaraug^ county [F. A. Fitch, Randolph] — Appk^tree tent 
caterpillars (M a 1 a c o s o m a a m e r i c a n a Fabr.) appeared 
the latter part of April and were very abundant in neglected 
orchards, incivasing immensely in nund)ers during the last two or 
three* years. Squash bugs ( A n a s a t r i s t i s DeGeer) ruincnl a 
crop of squashes in this section last year. (Jabbage butterflies 
(Pieris rajiae Linn.) api>eared about the middle of May, 
and the same was true of May bugs, spiH*ies unknown, and various 
mosquitos. The white grub of the May beetle has not been as 
d(*structive as in former years. — Mai/ 18, Potato beetles (D o r y- 
p h o r a 10-1 i n e a t a Say ) , grasshoppers and the plum curculio 
( < ' o n o t r a c h e 1 u s nenuphar llerbst.) made their appear- 
ance May 2G. Early in June curculios were ivporled as being at 
work, potato beetles as laying eggs, and phuit li<e as iKMug present 
on cherrytrees. The latter are the ordinary black si)ecies 
(M y z u 8 c e r a s i Fabr.) which has been unusually di*structive 
and injurious in various sections of the State. Sipiash bugs ap- 
jK^ared June 18, horn flies (Ha e m o t o b i a s e r r a t a Kob. 
l>esv.) the second week in June, and rose beeth\s (M ac r o d ac - 
tvlus subspinosus Fabr.) were verv abundant on some 
rose bushes. Potato b(»etles are sonu^what abundant and are lay- 
ing e*^^:^ on potatoes. So far tliis season instM-ts appean'd to he 
less injurious than usual, probably on actiMint of t-old rains. 
— June 22. Larg(\ green horsi^llies are ipiiti* ti-oubles4)nie and 
young grasshoppers are nnni(»rous Km lowlands. Insi'ct d(»preda- 
tions are less than usual. — July N. Then* are few mos<piitos in 
the village and on tin* farm we saw none where commonly there 
Juive been millions. Ditching tli(» land has undoubtedly aided 
very much in reducing their nundn'r. Flies are also k^s abun- 
dant than usual. — Julfi 22. The flrsi <abbage butterfly was ob- 
served in the field Aug. 11. A singU* mosquito was observed re- 
cently, though none had been seen for we(»ks b(»fore. Cabbage 
maggots ( P h o r b i a b r a s s i c a e Houclu* i an* working to 
some extent cm tabbage, and the same is true of the cabbage louse 
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(Aphis b r 11 8 s i c a e Linn.) Grasshoppers are scarie as well 
as most, other injurious insects. — Aug. /7 

Cayuga county [Purley Minturn, Locke] — Appletive tent rater 
pillars ( M a 1 a c o s o m a a ni e r i e a n a Fabr.) were obs<»rve(l 
for the first time May 5. Farmers have begun spraying. Verr 
few^ injurious inse<*1s appeare<l owing probably to the extremely 
cold and frosty nights. — May J. Colorado i»otato beetles (Do ry- 
p h o r a 10-1 i n e a t a Say) are very plenty, and the small, black 
flea beetle (Crepidodera cucumeris Harr.) is at work 
on potatoes and also feeding on various weeds in the potato 
field. — June Jl 

Chemung county [M. H. Beckwith, Klmira] — Cabbage butter- 
flies (Pieris rapae Linn.) appeared Ap. 23. The Indian 
Cetonia (Euphoria in da Linn.) was observed May 1, and 
applet rce tent cateri)illars (Malacosoma americana 
Fabr.) the 2d. The latter do not appear to \h} as numerous as 
usual at this season of the year. — May 8. Currant worms 
(P t e r o n u s r i b e s i i Scop.) api)eared on gooseberries May 
8, asparagus beetles (C r i o c e r i s a s p a r a g i Linn.) May 11 
.and potato b<H*tles (D o r y p h o r a 1 - 1 i n e a t a Say) were 
first observed May IG. There were at this time no di»pr(»dat ion:^ 
of spfvial imi)ortance. — May 25. Plant lice have l)een very 

abundant on \)\\\\\i and cherrv tre<»s but since the rains thev arc 

I • • 

less numerous. Potato beetles are not very abundant and their 
eggs are developing slowly.- June SO. This has be(»n a most 
remarkable s(»ason for insect d(»predati(ms, as there have been 
wry few s]»ecies observed during the protracted dry weather. 
Karly in llu» summer i>lant lice were quite abundant on cherry and 
plum trees and thnNilened for a time to cause considerable injury, 
but the wet weather came soon enough to prevent any gi^at dam- 
age. Currant worms were less numerous than last year and the 
second brood was very small. Potato IhhMIcs were less d(>stru(t- 
ive than usual and occurrcil in very small numbers. Cutworms 
were quite numertms, yot they caused less damage to ]»lanls than 
usual. Tobacco worms ( P h 1 e g e t h o n t i u s 5 - m a c u - 
1 a t u s Hiibn.) were very scarce, in fact, only two were met with 
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this season, though much time was spent in tobacco fields. The 
strii)ed cucumber beetle (Diabrotica vittata Fabr.) and 
the squash bug (Anasa tristis DeGeer) have been so few in 
number that their attacks were not noticed. The fall webworm 
(Hyphantria textor Harr.) was rather more abundant 
than last season. — Oct, 8 

Dutchess county [H. D. Lewis, Annandale] — Appletree tent 
caterpillars (M a 1 a c o s o m a a m e r i c a n a Fabr.) wen^ first 
observed Ap. 20, and forest tent caterpillars (Malacosoma 
d i s s t r i a Hiibn.) on the 80th. A very few bud moth larvae 
(Tmetocera ocellana Schiff.) were observed May 1. 
Cold weather has kept insects in check and no species is remark- 
ably abundant. — May Jf. Tent caterpillars are, so far, much less 
abundant than for the i>ast live years. The weather continues 
cold and dry and insects and fungi are developing slowly. — May 
12, Tent caterjiillars of both sjiecies are reported as causing some 
injury. Plant lice ( A phis ni a 1 i Fabr. and Myzus cerasi 
Fabr.) are exceedingly abundant on apple and cherry trees 
respectively. — May 21, The latter have appeared recently and 
they are the only insects which are at all abundant. The weather 
continues cold and dry. — Juuv I, There is a great decrease in 
the number of cater[»illars fr(»in last year and plant lice are 
exceedingly abundant. — June I'k Plant lice are still increasing 
and are the only insects which are of much imj»ortance. Tent 
caterpi Hal's, both sj>ecies, are not nearly so abundant as in former 
years. The weather is very w<»t at present. — June 22, Apple 
plant lice are present in enormous numbei*s and more abun- 
dant than they have been for M) years. There are a few cut- 
worms but other insects an*, scarce. The weather continues cold 
and very wet. — June 2"), A v(My serious attack of pear imylla 
(P s y 1 1 a p y r i c o 1 a Forst . ) has developed within the last 10 
days, and the croj) will be seriously hurt. Aj>i)le ajjhis is still 
present in very large nunilxMs, and i»otato beetles (L) o r y p li o r a 
1 - 1 i n e a t a Say) are reniaikable for their scarcity. — July 10, 
The apple aphis and tlic pear I'svlla <onlinued in gnvit abundance 
and have inflicted verv s(»rious damage, specially the latter. The 
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weather has been very wet and cold since June 1, and apparently 
favorable for the development of the above insects. The peartrees 
have suffered extremely, all the young growth being killed, and 
they are now starting a new growth from next year's buds. This 
wood can not ripen and the results must be very injurious. We 
visited one pear orchard of 600 trees where Psyllas were still very 
active and attacking the new gi'owth as fast as it appeared. The 
pear crop in this section is ruined. — Aug. 10 

Erie county [J. U. Metz, Swormville] — Striped asparagus beetle 
(Crioceris asparagi Linn. ) was observed today for the 
firet time. We have not been able to find any of the spotted 
species (C. 12-punctata Linn.) . Quite a little wheat is 
down but we have, not been able to detect any work of the Hessian 
fly (Cecidomyia destructor Say). — May 28, Currant 
worms (l*teronus ribesii Scop.) were observed yesterday 
in numbers for the Ih'st time. Rose beetles (Macrodactylus 
subspinosus Fabr.) are excei dingly numerous and causing 
considerable (!alnaJ^:<^ iU)th moth liiiTae (T m e t o c e r a o c e 1 - 
1 a n a Schiff.) are quite numerous and causing some injury. Not 
a trace of Ilcssian fly has been observed. Many young shoots of 
blackl)errieij are affected by the gouty gall beetle (Oberea 
bimaculata Oliv.). Potato beetles (Doryphora 10- 
line a t a Say) are numerous on early potatoes. — June 11. Kose 
beetles are v(»rv numerous and in one instance were so abundant 
that som(i clierry trees were literally covered with them and looked 
as though tliey had been scorclied by fire; not only the foliage but 
also the fruit was afl'ected, and the insects were not above eating 
the grass b(»ncath the trees. Gra])cvines are also being injured to 
simu* extent by these jK'sts. — Jufy (> 

Oenesee county [J. F. Rose, South Ryron] — Cabbage butterflies 
(P i e r i 8 r a p a e Linn.) were tii'st observed May 6, and potato 
beetles (Doryphora 1 - 1 i n (^ a t a Say) were first noticed 
May 7. Tent caterpillai's (^lalacosoma americana 
Fabr.) are s«nve as yet. Tiie (extremely cold, inclement weather 
or early May has kc^pt many ins(KMs in check. — May 11. Cab- 
bage worms were tii'st observi^l on plants the 22d. Asparagus 
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beetles (Crioceris a a p a rag i Linu.) are pleuty. There 
are not many potato In^etles as yet. Cigjir (•as<»-li<»ai*ors ( < ' o 1 e o - 
phora fletcherella Fern.) are very ninnerous in some 
orchards. Something has liappeninl to tent caterpillars, as they 
are extremely scarce; so evident is this that it is a source of com- 
mon remark. Thei-e are no <»vid<»nces of injury by cankerworm. — 
May 25. The cabbage root maggot ( IMi o r b i a b r a s s i c a e 
Bouch(^) is unusuallv numerous and verv destructive to earl v cab- 
ba^es. The four-lined leaf bug ( I* o e <• i 1 o c a p s u s 1 i n e a t u s 
Fabr.) is quite abundant and, as usual, is iudittVrent as to what 
kind of plant it attacks, occurring with great impartiality on 
burdock, peppermint, sjig(\ currant etc. Caiikerworms are very 
scarce in this immediate vicinity, but are r(*[>orted as having done 
considerable danuige in orchards between here and Rochester. 
In a trij) to Niagara Falls I obs(»rved several on^hards between 
LaSalle and that place, which wen* brown from the work of this 
pest. — June 3, Thei-e is practically no ITessian fly (('ecido- 
m y i a d e s t r u ct o r Say) as after incpiiry at a grange meet- 
ing, only one farmer reportcMl any, and that was in a field of late 
sown no. G white wheat. A similar inquiry regarding canker- 
worms and tent caterpillars resulted in statements that very few 
or none had be<m s<H'n. TIum<» is souk* complaint of plant lice on 
plum and cherry trees. June /.7. The black or cucumb(»r flea 
beetle (C r e p i do d (M-a c u c u m (» r i s llarr.) is much com- 
plained of and has not only jK»rf orated jmtato leaves but is said 
to be at work on corn and beans as well as tomatoes. The striped 
cucumber b<»etle ( D i a b rot i c a v i t t a t a Fabr.) is verv 
numerous on s<pia.sh, melon and cucuml)er viu<'S, nwirly destroy- 
ing them in some gardens. Following our severe drouth we have 
had three weeks of drizzling rain, and plant lice ain* very bad on 
fruit and other trees. \\\* hav(» iu»ver s<H*n them on so manv varie- 

ft 

ties of trees till this year. The young growth of <iuinces for 
or 8 inches on each shoot is a mass of lice, and the h»aves are black- 
ened and rolled ujk This jilant louse outbreak has been exceed- 
ingly severe and injurious to a great many ]dants. There is a 
very general comj)laint among cabbage growers about the root 
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maggot. Thfr t'sibbage plant loose < A phis brassicae 
Fabr.t is al>Mj aban<1anr. rorling the leaves and turning them 
bhif'.— /i/M€ 2.9. Fall webwonns iHyphantria textor 
Harr. j apjieared July 2 and are now quite numerous. The squash 
bug (Anasa tristis DeGeer » has not app>eared. There 
was a fair rrop of strij»ed eueuniber beetles and they have now 
disapfieare«]. Cabbages are white with cabbage aphis. This is 
the first time this insetrt has been a serious pest in this locality. 
Plant lire are also exceedingly abundant on fruit trees. Pear 
[»Hy lla < P s y 1 1 a p y r i c o 1 a Forst.) is very abundant and 
seriously injuring the crop. — July 2, Fall webwonns are un- 
usually numerous, and potato growers have had little difficulty 
in controlling the jiotato beetle. Cabbages are very seriously 
nifitctfid by the aphis. Not a squash bug has been seen. — Aug. 11 

Greene county [O. Q. Flint, Athens] — No injurious insects have 
been observed except tent caterpillars (Malacosoma ameri- 
can a Fabr.), which appeared later than usual and are much 
scarcer at this date than has ever been known before. The 
weather was extremely dry and growers are spraying pear and 
plum ire<*H- May 20 

Herkimer county [George S. (iraves, Newport] — Black butter 
flics (ja'obably E u v a n o s s a a n t i o p a Linn.), were observed 
for (ho first time Ap. 25, and <he same is true of the cabbage 
lintl(»Hly (Pier is rapac* Linn.). Cold winds and cloudy 
wcnihcr seem to have delayed the appearance of insects. — Ap. 2S, 
\V{A)H of tlu^ a|>pletroe tent caterpillar (Malacosoma 
a III o V i e a ii a Fabr.) hejiaii to appear Ap. 30 and were by no 
menus jihuiidani May (I. T\w we^ither has been too cold for an v 
nij)i(l in('n»as(» in inse<t \\U\- .]fay 7. Plant lice have appeared 
on wild cherrvtnM»s, and th<* currant worm (Pteronun 
ribesi i Seojj.) is at work, both eggs and larvae being found. 
No IK'S Is of t(Mii ea(erpillai*s have Ikmmi observed this week. The 
\v(Mtli(M' is warm Jiiid dry. May 7}. Potato beetles (Dory- 
p h o r a \ i) Ii n <^ a t a Say ) were observed May 16, and cur 
riinl liet» ( M y z u s r i b i s Fjibr.) were just appearing on the 
leaven on (he sann* tiale. May 21. TUack Ilea beetles (Crepi- 
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d o d e r a c u c ii in oris llarr.) aix? ap|>eariiig on potato leaves, 
and some insect is feedinj:^ quite generally on plantains, (very 
probably 1) i b o li a b o r e a 1 i s ( 'liev.) . ITorn flies (H a e m a - 
tobia serrata Rob.-Desv.) are quite numerous on cattle. 
An examination shows that ejjj^s of the currant worm aiv abun- 
dant. Kim foliajj:<* is full of holes, ])robably the work of larvae 
of the elm ilea beetle ( I) i s o n y c h a t r i a n g u 1 a r i s Say) . — 
May 27. Terminal leaves of elms are'badly twisted and wrinkled by 
aphis at lark, v(»ry probably S c h i z o n e u r a a m e r i c a n a 
Kih\v. Potato Invtles are very raivly se(Mi, though nuiny eggs 
have been obs(»rved. The foliag(i of th<» few ])otatoes above 
ground is badly eaten by the black Ilea b<M»tl(\ Nests of the 
applelree tent caterpillar are very scarce and with but few 
tenants. Currant aphis continues abundant.-- J/ok? 3, Kose bee- 
tles ( M ac r o d ac t y 1 u s subspinosus Fabr.) were ob- 
served for the first time on i*osebushes June 4, and considerable 
damage has l)een inllicted. A species of plant louse (Cliaito- 
p h o r u s n <» g u n d i n i s Thos.) has ap|>eared somewhat abun- 
dantly on the ash-leaf maple. (Jrasshoppers are bc^'oming quite 
abundant in old jiastures. The scani ty of potato lK^etles is 
causij for general rommeiit, and the black ll<»a iKvlles are ex- 
c-eedingly numerous on potato an<i tomato vines. June 10. A 
few full-grown for(»st tent caterjnllar larvae (Malacosoma 
disstria lliibn.) were observed. Spittle inscnts are uncom- 
monly abundant on grass uud<»r a spivading shade trc»e. Kose 
beetles ( Ma c r o d a c t y 1 u s subspinosus Fabr.) are 
abundant on aj)|detreos, on thorn a|»ple, ami very numerous on 
white daisy iind dork. The daisy flowers are eaten off in many 
instances. — Jnhc 17. lN)tato lu^etle larvae were observed on one 
plant June 22, and a few striptMl fu<-umlK»r beetles (l)iabro- 
tica vittata llarr.) wen* iiotirod on lima lK»ans. The cur- 
rant aphis (M y z us r i b i s Fabr.) is t-ausiiig very little damage, 
while t(unato and potato vines arc* considerably injuied by the* 
black flea Iwctlc. ^hinr .i). <'urrant leaves ajqwar as though 
they had Immmi eaten by the sawlly, thcnigh no larvae have Ikh'Ii 
observed. Th(» litl l<» plant huisc* ( I) re j* a n o s i p h u m aceri- 
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f o 1 i i Thos.) apiKsai^s to \ye quite common on a number of varie- 
ties of mapl(» and is causing some injury. — July 1. Bkick-headed 
cabbage worms (Evergestis stramenalis Hubn.) are 
causing some injury to turnips. Some caterj)illai'S, probably fall 
webworms ( 11 y p h a n t r i a t e x t o r Harr.) have appeared in 
small numl>ers on an appletroe. Plant lice are abundant on many 
l»lants, such as a]»]de, elm, box-elder, birch, wild cherry, burdock, 
pigweed and dock. Though potato l)eetleR were never so incon- 
spi<uous, Ihere are ])lenty of grubs. — July 22. The maple aphis 
( 1 ) r e p a n o s i p h u m a c e r i f o 1 i i Thos.) appears to be the 
cause of much pi^^nuitui-e falling of leaves, the pests being gen- 
ei'ally distributed, occurring even in tlie tops of trees (50 feet 
high, riant lice have appeared in some numbers on red rose 
bushes. — July 29, There is apparently another brood of black- 
headed cabbage worms at work, if size is any indication. Plant 
lice ( pi'obably A ]) h i s b r a s s i c a e Linn.) , are numerous on 
turni])s. Tlu» apjdeli'ee plant louse (Aphis mali Fabr.) is 
abundant and scmIousIv injuring appletrees. The |>ests are si>e- 
cially abundant on new, tender shoots. Cherrytrees are very 
little allVM-led, and jilunitnH's nu)re so, but in the latter case black 
knot is also jmnaleiH. < Jvasshoppei-s are generally scarce, though 
in a f(»w lo<}ilines th(\v ai^ abundant. Cablxige butterfly 
(Pier is rai)a<^ Linn.) has not l)een very abundant so far 
(his s<'ason. — Aiifj, ). A ]»s(Mid (Psocus? venosus Burm.) 
was found in clust^Ms of 200 or more on the tninks of maple, and 
a few were also ol>s(»rved <ui appletn^es. In some cases the bark 
of I he lre(» seemed to be whii(»ned as though it were partially eaten, 
|>rohal)iy by (lie ins<M-1s gnawing away the lichens and outer por- 
tions of the back. Laivac^ of the elm flea beetle (Disonycha 
t r i a n g u I a r i s Say) are very plentiful on elmtrees near by 
and have scncrely injured Hie foliagi\ — Aug, 12. A small, yellow- 
isli liNif liopp(M* ( ? jassid ) is abundant on l)eans and has apparently 
raused ronsiderabie y<»llowing of tin* foliage. Yellow-necked ap)- 
pl(*l i<*(» worm ( I > a t a n a m i n i s t r a Drury) is present in 
small numbers, and the same is also time of the fall webworm. 
The brown and black woollv bears (P v r r h ar c t i a Isabella 
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Abb. & Sm.) woi-e uiuisiially mniicnMis in a tiniolhy field. — Aug. 
12, Plant lice are iiuinerous on lK»ans. and on s*inHo\voi*s theiv 
is ;i similar si)0<ii»s. Codlinj:: nnMli larvae ((' a r po e a p s a 
p o ni o u e 11 a Seliitt.) have bej^un o|Kn*ations, and wormy apples 
are not uneommon. Plant lire <-ontinne alnnulant on pijjweiMl. — 
Aug, li), Horn flies ( II a e m a i o b i a s (» r r a t a Kob.-Desv.) 
and hoi*se flies have Ikhmi very tn>nblesome for tin* past fwo weeks. 
A few caterpillars of A p a t e 1 a a m (» r i c a n a llarr. were 
observtMl on soft niaph* today. Fall webworms (My p h a n t r i a 
t ex tor Harr.) are apparently mon* abnn(hint than last yeiir, 
occnrrinj^ in some nnnd»ers on aj^pletn^'s. Hornet ne*<ts aiv mon^ 
nnmerons than nsnal.- .l//r/. i.>. l»ntternnt t^'c^s aix» verv Iwidlv 
eaten in some phic(»« by l> a t a n a i n t e ji:e r r i m a (Jr. & Kob. 
Fall webworms <*ontinne to be nnnsnally abundant. — t^cp, 1, 
Plant lice (( ■ halt o p h o r n s n (» j^; n n d i n i s Tluw. ) still c(m- 
tinu4*s abnndant on box-ebh»r. A|»pl(»s are comparativcdy scarce 
this y<»ar and a])i>ear U> Ik* wormi(»r than ev<'r. A few webworm 
nests wei*e obs<»rved on lilac and alder today.- -Sep, Ui. Pieris 
larva<' are injurin*:: foliaj^e of cultivat<»d nasturtiums to 4i c(msid- 
erable exttMit. — (ht, I 

Onondaga county [Mrs A. M. A. Jacks<m, Camillus] — Fli-st nest 
of an applet ree tent caterpillar ( M a 1 a c o s o m a a m e r i c a u a 
Fabr.) was observed Ap. IM*, and the prescMit indications are that 
this insect will not W as abundant as usual. Then^ is a report 
that Hessian 11 v ( (* e c i d o m v i a d e s t r u c 1 o r Sav ) is work- 
ing in some fields. — Ap, :AS. The blu(» or meal fly is quite abundant 
about houses. Cabbage butterflies ( P i e r i s r a |» a e Linn.) are 
alKuif, though not numerous. Spottc^l lady iKH^^tles occur on many 
weeds and idants, and though abundant do not appear to be 
destructive. Tent cat(»rpi liars an* not numerous and ait» causing 
ver}' little injury. Cold, inclement weather has kept caterpillars 
and other insects in check. Examination of one wheat field 
showed no Uessiaii t\\\ and growers state that thus far none has 
b(^n met with. - .l/r/// (>, Cankerworms ap|K»ared ^fay 12 and 
axe quite abundant and destructive. The* bud moth (Tmetiv 
cera ocellana Schiir.) is at work on appletret»s, though 
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not lausiiig viM-v iiuuli injury. The forest tent caterinllar 
( M a 1 a e o s o ni a ? d i s s t r i a Hiibn.) lias apiH^iii*ed in very 
small numbers on rlioke<'lierry trees. Tlie weather is dry and warm 
and consequently favorable to the develoj)nient of insivt life. Many 
clover leaves have small, round holes eaten in them, possibly the 
work of the clover leaf weevil (T h y t o n o m u s p u n e t a t us 
Fabr.). — May 13, Cankerworms are developing rapidly and have 
caused a great deal of injury. Ants of several species are quite 
abundant. — May 20, Ked admiral butterflies (V a n e s s a a t a - 
lanta Linn.) have appeared but are not as abundant as 
usual. The appletree tent caterpillar is quite scaree, only live 
webs ov nests being observed in a 5 mile drive. Cankerworms aiv 
abundant, and while many trees have bec»n injured to a consider- 
able extent, none have Imhmi entirely defoliated. l*otati> beetles 
(l)oryi)hora iO-lineata ^>ay) have ajq)eared and depos- 
ited some eggs. Cold weather is kei^ping insects in control. 
Creen plant lice are sontewhat abundant on rosebusht^. Cur- 
rant worms (Pteronus ribesii Scop.) are jiresent in 
small numbei's, though not causing much damage. Red admiral 
buttertlies continue scaree and others are not so numei'ous as 
usual. I'olato be(4les and their eggs are very abundant 
on early j potatoes. A white frost occurred May 31 and 
June 1, but did not seriouslv atfect insects. — June 1. Plum 
(urculios ( ('o n o t r a c h e 1 u s nenuphar llerbst.) have 
stung much fruit and considerable is dropping. Canker>\iorms 
have about all disappeared and have not caused as much injury 
as in former years. Many farmers think that tent caterpillai*s 
hatched during the warm davs of March and were killed bv the 
cold weather which followed, or else perished from lack of food. 
This hardly seiMus probable, as instances have been recorded where 
eggs of this si)CMies hatched in the fall and the caterpillars suc- 
cessfully survived the winter in the latitude of Missouri. — June 10, 
Then* are but few cocoons of the tent caterpillars, and this 
ap])ears to be due in part to the continuous wet weather of 1902, 
when the caterpillars ate but little, were not healthy and ap- 
peared to be only jiartly grown at the time they spun up. A very 
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few Hessian Hies are to be found in the '* flaxseed '' stage, though 
no complaints of their work have been received. A leaf miner, 
probably P e g o m y i a v i c i n a Lintn., is very abundant in a 
large field of beets. Sinttle inseits are quite common in certain 
fields of grass. Potato beetle eggs are hatching, but the grubs do 
not appear to be as numerous as the old ones and are 
causing comparatively little daniage. Black fiea beetles 
( C r e J) i d o d e r a c u r u m e r i s Harr.) have caused some in- 
jury to both tomato and potato vines. Striped cucumber beetles 
(Diabrotica vittata Fabr.) are present on pumpkin 
vines but are not causing much injury. No squash bugs 
( A n a s a t r i s t i s DeGeer) have been observed this year, 
though they are usually very abundant and destructive in this 
section. Kose beetles (Macrodactylus subsjiinosus 
Fabr.) are quite destructive to rose bushes, though late in appear- 
ing, and leaf hoppers have also caused some injury to rose bushes. 
Peas are njore frin? from weevils ( H r u c h u s p i s o r u m Linn.) 
than usual, but the vines are being eaten by a gi'een worm similar 
to the cabbage worm. House files are not as abundant as 
usual. — June 29 

Orange county [J. M. Dolph, PoK Jervis] — A few mourning 
cloaks (E u V a n e s s a a n t i o p a Linn.) and some Colias butter- 
flies have appeared. Many snuill bees are frequenting plum 
blossoms. — April 23. Plant lice (Aphis m a 1 i Fabr. and 
M y z u s c e r a 8 i Fabr.) are very numerous, sjH^cially on aj^ple 
and cherry trees and rosi* bushes. Tomato plants are also afl'ected 
by a ^iKH-ies of plantlouse which may be K h o p a 1 os i ]> h u m 
solan i Thos. In general there are fewer insects than usual, 
due probably to the exceedingly dry weather. — June 2, l*otato 
beetles ( I) o r y j) h o r a 1 - 1 i n (^ a t a Say) have made their 
a]>pearance in considerable numbers, the first abroad on May 2t>, 
and the fii"St larvae being observed June 9. Hundreds of lady- 
beetles were found on a crimson rambler voae, three or four <m a 
leaf. We have never se(»n them in such great numbers In^fon*. 
This bush had lK»en badly infested by phint lice, and the lady 
beetles were undoubtedly attracted by their prey. The cuiTant 
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worm (Pteroiiiis ribesii Hrop.) has caused some injury 
tliougli it has not been abundant as in former veal's. The spioj 
elm calerpinars ( 10 u v a n e s s a a n t i o p a Linn.) have stripped 
the knaves from a numlK»r of North Carolina po])lai*s plauti^ for 
shade trix^ pur|K>s(»s. — June 11, Striped cucuml)er l)eetles (1) i a- 
b r o t i (• a v i 1 1 a t a Fabr. ) have appeai'ed in considerable 
nund)ei*s. Pear and cherry slug ( E r i o c a m p o i d e s I i m a - 
c i n a Ketz.) is inHirting much injury on the foliage of peartrees. 
Rose lKH»t les ( M a c r o d a c t y 1 u s s u b s ]> i n o s u s Fabr.) have 
In^im siK»cially numerous and abundant this year. The foliage of 
very few bushes has escaped IxMUg eaten or seriously disfigured. — 
JunrM 

Rockland county [S. B. lluested, Blauvelt] — Apjiletree tent 
caterpillars ( M a 1 a c (► s o m a a m e r i c a n a Fabr.) ai»peari*d 
as usual but have not done as much injury as in former years. 
No |M>tato iK'ctles have appeared, while plant li<e (Myzus 
c era si Fabr. and M. ribis Fabr.) are unusually abundant 
on clKM-ry and currant bushes. ( ■utwornis aiv imported rather 
pleutv and <*edar birds have been unusuallv numerous on cherrv- 
tr(M*s, ]»robably being more noticeable on account of the scar<*itv 
of fruit. — June 7 

St Lawrence county [(\ J. I^uke, Ogdensburg] — June bugs and 
grubs wen* abundant May 1. IMh of the birch trends in this sec- 
tion arc allVctcd by a borer, possibly the bronze birch lK>rer 
( A g r i I u s a n X i u s \ah'.), and an e<pial projKirtion of poplar 
tn^'s ar(» also injurtMl. These latter may i)ossibly Ik? affcH'ttMi by 
a buprcstid, though it is not improbable that considerable dam- 
age is causiMl l>v the iK)plar l>orer (S a j) e r d a c a 1 c a rata 
Say). Tii(» gouty gall IkmMIc (Oberea bimaculata Oliv.) 
is causing <-onsid(Table injury in blackberry jiatches. Appletree 
bonM-s ( S a p e r d a c a n d i d a Fabr.) are abundant and inf(»st 
many applctre(*s. Woodpeckei*s an* at work on infested tn*e8. 
and have undoubt(»dly destroyed numy grubs. — May 16, Mourn- 
ing cloak butterllics (F.uvanessa antioi)a Linn.) were 
first obstM'vcd ^lay IS, and cabbage butterflies (Pier is rapae 
Linn.) on the 22d. Curraiit worms (Pteronus ribesii 
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Scop.) put in api>earance May 18, and the same is true of the 
appleti*ee aphis (Aphis m a 1 i Fabr.) . — May 22, Eggs of the 
]iotato beetle (Do r y j) h o r a 10 - 1 i n e a t a Say) were observed 
May 21, and shad flies or May flies, the 22d. Mosquitos were 
abundant on the 25th. ^ Generally speaking, no insects are spe- 
cially injurious. — May 28. Cucumber beetles (Diabrotica 
vittata Fabr.) were very numerous June 4; same was true 
on the lOtli of strawberry weevil (?Anthonomus signatus 
Say) and potato beetles. White grubs are abundant and totally 
destroying oats. — June 11, Cabbage wonns appeared on the 20th, 
and onion maggots (Phorbia ceparum Meigen) were at 
work the 22d. This latter insei't has destroyed one fourth of 
the onion crop. Cabbages have likewise suffered from the maggot 
(Phorbia brassicae Bouch^) . Rose slugs were observed 
at work on the 23d. — June 2o, A second brood of currant worms 
appeared July 1. Cabbage worms, cucumber beetles, plant lice 
and onion maggots are very numerous and destructive. The wet 
weather continues, a(*companied by an increase of leaf-eating 
inse<*t8. The foliage of aj)pletrees, plumtrees, maples and elms 
are all attacked by plant lice. Some apples are dropping and 
show no sign of injury except at the end of the stem, probably the 
work of the codling moth (Carpocapsa pomonella. 
Schiflf.). — July 9, Crane flies and dragon flies were numerous 
July 10, and a single s[>ecimen of the tomato worm (Pli lege- 
t h o n t i u s 5 - m a c u 1 a t u s Haw.) was observed on the 15th. 
Cabbage worms, potato l>eetles and plant lice continue abundant 
and destructive. Mosquitos are abundant and rains continue. 
Striped cucumber beetles and plant lice are att«acking vines, egg 
plants and wild tansy. — July 16, White niarked tussock moths 
(N o t o 1 o p h u s 1 e u c o 8 1 i g m a Abb. & Sm.) were observed 
July 20, and dragon Hies on the ir)th. Potato beetles are abund- 
ant and plant lice very numerous, mosquitos are rare. Cool and 
wet weather has interfered with the successful application and 
efficiency of insei^ticides, and as a consequence caterpillars are 
abundant. Apples are dropj)ing from the tree, and only about 
one quarter of the crop will be saved. Most of the trouble is 
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probably c<'iused hy the codling moth larvae. — July ,UK Fall web- 
worms (II y \\ h a 11 1 r 1 a text o r llarr.) appeared July 15 on 
plum, a])ple and elm tives, and a s])eiies of sawlly on asters. — 
AtKj, S, Poiato bcH^les continue numei'ous and destructive. Cool, 
wet weather has not affected the leaf-eating caterpillars or plant 
lice, both of which continue abundant. — Aug, /.} 

Saratoga county [C W. Ferris, Schuyler] — Applelr(»e tent cater- 
pillars (Malacosnia a merle an a Fabr.) ai*e jiresi'nt in 
some numbers and wei*e not injured by a frost, t.he mercury drop- 
ping to 24 F. on May 2. — May 5. Cherry aphis (M y z us c e r a s i 
Fabr.) are abundant on sweet cherries, and a green plant louse 
is atTecting ]5osc ]K»artrees very seriously. — July 15 

Schenectady county [l*aul Koach, Quaker Street, Schenectady 
CO.] — ApphMree tent caterpillars (M al ac oso m a a m e r i - 
can a Fabr.) are just hatching on trees in warm situations. 
Their numbei-s are small, and but few egg chistei's have l>een 
observed. — May 1 

Schuyler county |Mrs Harriet S. Cpdyke, Logan] — Appletree 
tent cater] >i liars ( M a 1 a c o s o m a a m e r i c a n a Fabr.) ap- 
peared for the lii-st tiuie May 8. They have not caused as much 
damage as usual, -l/r/y 20 

Ulster county [Cicorge S. Clark, Milton] — Appletree tent cater- 
pillars { M a 1 a c (» s i) m a a m e r i c a n a Fabr.) have lK»en at 
work for two weeks aiid were not atfected by the frost of April 
12, even though they were not [»rot<Mted by a web. — A p. 2J. 
Tent cat<M-pillar nesis are jjresent in large numbei*s exce]»t 
in localities where they wen* car(»fully desti-oyinl the pre- 
c(Mling year. -.1/). M), Tent caterpillai'S continue to in- 
crease in siz(\ and their nests are becoming more con- 
s]>icuous. Aphis ( M y z u s c e r a s i Fabr.) are begin- 
ning to app(»ar on cherrytrees. Currant worms (Pterouus 
r i bes i i Scop.) are abundant on bushes that were not sprayeti 
last year, and a few occur on thos<» that were treated. — May J4, 
There has been no increase in appletree tent caterpillars, *and 
currant worms are few. specially on busli(»s that were spniyed last 
rear. IMant lice (M y z u s c e r a si Fabr.) are increasing on 
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rheiTvtroes, and it is now too late to reach them l>erau8e the 
leaves are so badly curled. Some plant lice (Aphis uiali 
Fabr.) have deveh)pe<l ou api^letrees. The bla<tk iUni beetle 
(C r e p i d o d e r a c ii c ii m e r i s llarr.) is working on potato, 
tomato vines and ej^gplants. Some caterpillars, probably those 
of the gartered plume moth ( ( ) x y p t i 1 u s ]> e r i s c e 1 i d a c - 
t y 1 u s Fitch) are not doing much danuige. — May 21. Tent eater- 
lullara are beginning to crawl, evidently ju*(»paratory to pupation, 
and are not moi-e than t>ne (piarter as abundant as last year. 
Plant lice are numerous on cherrytrei*s, specially young ones. The 
I'ed spider ( T e t r a n v c h u s t e 1 a r i u s Linn.) is abundant 
on roscrs. — May 2H. A f(»w iK)tato bugs have just appeared, and 
l)lant lice are more abundant on cherrytrees than usual. Tent 
caterpillai-s do not app(»ar to be as enei*getic as usual, possibly 
they were weakened by the early frost. Kim leaf l)eetles 
(G a 1 e r u c e 1 1 a 1 u t e o I a Mtill.) are very scarce, not a sign 
of one could b(» found on a large trc»e which had its foliage entiivly 
destroyed two yeai*s ix^o,- -June .}. Heavy rains have washed 
many of the ii])hids from the trees. Many plant lice continue on 
ros(»bushes thai have not hviu sprayed. - »///«<? /.i. The recent 
continued rains have prevented much dauiage from insect pests. 
Squash bugs (A n a s a t r i s t i s Del Seer) are abundant enough 
to destroy the vhu^s unh'ss 4-ontroll(Ml. S<mie p(»ar psylla 
irsylla pyricola Forst.) has a])peared on the tre<*s In 
various pear ru'chards in this vicinity. June /«S. IVar jjsylla is 
injuring many trees and causing mu<h of the* fruit to drop. Plant 
lice are abuudant on both young pear and apple tirc^. — •////;/ J 

Warren county |< ■. L. Williams, Glens Falls] — May bwtles aii- 
peared in Iarg(» numbers May U, The asparagus b(»etle (('rio- 
c e r i 8 a s p a r a g i Linn.) was observed in considerable num- 
Ihm's May ItJ. It has become <listributcMl over a tnict at least .S 
miles long and is abundant. — }fay .?;>. Kose b(»etk»s ( Macro- 
da c t y 1 u s s u b s p i n o s u s Fabr.) appeared about June 22, 
and the dejiredations of a gray cutworm attracted attention about 
th(» same time. Tin* former are very abundant and fe<Ml on 
all kinds of vegetation. The 7x»bra cvxlviY\nVVv\Y V/VV^xxw^^^^*^ 
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p i c t a HaiT.) was found at work on strawberry plants. — June 9. 
June beetles are exceedingly abundant; more so than we have 
known for yeai's. — July S. The stalk borer (Papaipeuia 
n i tela Guen.) is at work in small numbers on various plants, 
and we have suieeeded in detecting a parasite on the same, which 
proves to be a tarhinid. 

Wayne county [O. II. Stuart, Newark] — The firat aphids were 
observed on roses May 5, and comparatively few plants were 
infested. No tent caterpillars or canker>vorms have been ob- 
served, and the spotted iis]»in*agus beetle (CriHJceris 12- 
punetata Linn.) has disappeared, though the common species 
(C. asparagi Linn.) is present in force. House flies are 
scarce and occur only on the sunny side of buildings. — May li). 
Plant lice began to ai)i>ear the latter part of May, and have been 
more abundant than we have ever known them to be before. 
They oblige us to keeji a gang of 15 or 20 men and boys at work 
continuously in the nursery with a whale oil soap solution to 
kc(*p them in check. T-.iirvae of lady beetles are nioi-e than usually 
abundant and are undoubtedly doing good service. On our 
lawn the only trees or plants that have escaped ]>lant lice are 
popi)ie8 and evergreens; everything else is literally covered with 
them, or at least was so a week ago. Now the lady beetles are 
beginning to get the upper hand of the pests. — July 2 

Westchester county [F. R. Calkins, Ossining] — Elm leaf beetles 
(Galerucella luteola Miill.) api)eared May 3 and liave 
been increasing rapidly but have caused no serious damage. — 
May J/, Bumble llower bc*etles (Eujihoria inda Fabr.) 
were flying about in considerable numl>ers. Hundreds of them 
were observed, though there was no evidence of material injury. 
Grasshopi>ers were lirst seen May (5 and have become very numer- 
ous. Striped cucumber beetles (I)iabrotiea vittata 
Fabr.) appeared in large numl)ers on the 8th. The first Colorado 
]M)tat(> beetles (Doryphora 10-1 i neat a Say) were ob- 
served on the 1 5th. Apj^letree tent caterpillars (Malacosoma 
a m eric a n a Fabr.) are causing a great deal of injury in this 
HOittiou, nud S])ecics of plant lice are curling the leaves of various 
Bbrubs in this vicinity.— May 18, TVi^i m^^oY\\^ ^\ ^\\s» \ii t^da 
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section are in very bad condition owing to the work of the elm 
leaf beetle. Striped encumber beetles continue very numerous, 
and potato beetles have appeared in the past week in increasing 
numbers. It looks as though the applet roe tent caterpillars had 
been destroyed by some climatic condition; possibly the severe 
rains in May and June. Since we had 31 days of I'ain with hardly 
a ray of sunshine, the webs are empty and there are no signs of 
cocoons. Mosquitos are somewhat scarce. The work of the i>ear 
midge (l)i ptosis pyrivora Riley) is very evident, and 
clierrv b<»rers (probably the fmit tree liark bcn^tlcs Scolytus 
r u g u 1 o s u s Ratz.), have ruined some trees. — July 13 

Westchester county [Mrs P]dwin H. Mairs, Irvington-on-Hudson] 
— White marked tussock moth caterpillars (N o t o 1 o p h u s 
leucostigma Abb. & Sm.) are injuring the foliage of a fine 
purple l)eech, which is also suffering severely from plant lice, 
probably the woolly- beech a])his (rhyllai>hia fagi Linn.). 
Mapletrees have dropped many leaves, probably because of plant 
lice injury. Very likely this is the work of Chaitophorus 
a c c r i s Thos. — June 29. A curious worm (Seirodonta 
b i 1 i n e a t a Pack.) was found feeding on foliage of purple l>eech. 
Mosquitos are more abundant than ever. Elm leaf beetle larvae 
(Galerucella In too I a Miill.) are crawling along the 
trunks of infested trees, the foliage of which is turning brown. 
American, Knglish, wee])ing and sn|»|)ery elms are all attacked. 
Maple and beech trees are still suffering from plant lice injury. 
Some red bugs are ]>resent on the infeshnl trees. — July 12 

Wyoming county [W. U. Roeper, Wyoming] — Appletree tent 
caterjn liars (M a 1 a c o s o m a a m e r i c a n a Fabr.) were first 
observed May 2. They are present in small numbers, and some 
think this is due to the ex<essively cold weather. — May 9. Insects 
of various kinds are much scarcer than usual. — May 18. Tent 
caterj)illars are not musing nnnh injnrv though canker- 
worms are working to some extent. The weather continues 
very cold at night, and it is exce(Mlingly dry. — May 25. Cod- 
ling moth larvae (C a r ]> o c a p s a p o in o n (» 1 1 a SchilT.) are 
unusually abundant in this locality, and api»le aphis (Aphis 
mall Fabr.) is very numerous and ro\\\iv\», W\^ X^^N^ja. \ft ^ ^^^- 



192 NEW YORK STATE MUSEUM 

Biderable extent. The injury is so severe tliat it would not he sur- 
prisin[]: if «a eonsidei*ahIe proportion of the foliage <Iropi*e<l. 
lN)taKi l)eetl(»s (Doryphora 10-1 i neat a Say) are presi^nt 
in large numbers. Plant liee are also working on forest trei»s in 
about the same wav as on fruit trees. The weather continues ve.rv 
dry and api)ears to be favorable to plant lice. The a])ple crop 
will be only about one quarter its normal si/x?, and j)ear8 are 
almost a failure. Plant lice continue to be the most destructive 
form in this section, and the injury is so severe that some trees 
have half their leaves badly curled by the pests. A goo<l rain has 
benefited crops vevy much. — June Ji). Maple foliage is dropping 
to a considerable extent, i)robably as a i*esult of injury by ]>lant 
lice ( n r e p a n o s i p h u m a c e r i f o 1 i i Thos.) — July S 
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Arsenate of J^ead. Country (Jentlenian, May 7, 1903, fiSiilO^^ 

Its preparation from arseuic, soda and sugar of lead not advisjible. 
Directions are given for making it. 
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New- York Entomologi<- Service. Country Gentleman, May 28, 
1003, 08:47133 
Sujjnnaries of reports from voluntary ol)scrvers. 
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New Y'ork Kntoniologie S(»rvice. Country Gentleman, June 4, 

1003, 68 :408i4 

Summary of reports from voluntary observers. 

Keniedic^H for Gnipevine Hoot Worms. Grape FJelt, June 16, 

1003, p.2 

Brief statement of remedial measures for F i d i a v i t i c i d a Walsh. 

New York Entomolo^j^ic ScMvice. Country Gentleman, June 18, 
1003, 68 :53038 
Summary of reports from voluntary observers. 

Hints to Fruit Growers and Truckers. Am. Aj]:ric. June 20, 1003, 
71 :0482* 

Briefly discusses the grapevine root worm. PM d i a v i t i c i d a Walsh, 
injuries in Chautauciua grape b(»lt and renuHlies for same, and also the 
plum curculio, asparagus beetles, and inset't enemies ot s«vvLa»\\. 
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New York I*]iitoniologic Service. Country Gentl^uan, June 25, 
1903, 68 :551i2 
Summary of reports from voluntary observers. 

Destroying Flies. Country Gentleman, June 25, 1903, 68 'Ml^ 

Destructive and preventive measures for the house fly, Musca do- 
me s t i c a Linn. 

Grapevine Root Worm. Grai)e Belt, June 26, 1903, p.l, 6 

Beetles attack best vineyards, no decided migration, figures on eflit*acy of 
destroying pupae and remarks on value of beetle catchers and arsenical 
poisons forFidia vlticlda Walsh. 

Mosquitos. N. Y. State Mus. folder. 8p. 

Issued June 29, 1903. 

Brief description with discussion of habits, life history, genera and 
species, methods of controlling and collecting. 

Grapevine Root Worm. Grape Belt, June 30, 1903, p.4 

Results of breeding from entire vines and efficiency of beetle catchers for 
Fldia viticida Walsh. 

New York Eutoinologic Service. Country Gentleman, July 2, 1903, 

68 :57833 

Summary of reiK>rts from voluntary observers. 

Plant Lice. Country Gentleman, July 9, 1903, 68 :^dO^ 
Remedial measures for plant lice on fruit trees. 

Killing Ants. Country Gentleman, July 9, 1903, 68:59032 
Method of destroying ants in nests. 

Kose Beetles. Country Gentleman, July 9, 1903, 68 :5903^ 

Methods of destroying the beetles, Mucrodactylus subspinosus 
Fabr. 

New York l^utomologic Service. Country Gentleman, July 9, 1903, 

68 :590*5 

Summary of reports from voluntary observers. 

About Maple Ti-eo Borers. Kome Daily Sentinel, July 10, 1903 

Methods of controlling the sugar maple borer, Plaglonotus 
s p c 1 o s u s Say, 

Plant Lice. Country (Jentleinan, July 16, 1903, 68:6102^ 
Conunents on unusual al)undance of i>laut lice and remedies for the same. 

New York Entomolojific Service*. Country Gentleman, July 16, 

I mi 68:610*7 
Smnimiry of reports from voluntary oV>s<it\^ta, 



REPORT OP THE STATE ENTOMOLOGIST 1903 199 

Mosquitos. Sunday [Albany] Tress, July 19, 1903, p.6 
Kepriut of portions of mosquito folder. 

Spray for Potatoes. Country Gentleman, July 23, 1903, 08 :030i' 

Advises arsenate of lead for potato beetles and bordeaux mixture for 
fungus. 

New York Entoniologic Service. Country Gentleman, July 23, 
1903, 08 :030« 
Summary of reports from voluntary observers. 

riant Lice. Country Gentleman, July 30, 1903, 08 :0503* 
Remedies for tlie i)ests. 

New York Entomologic Service. Country Gentlenmn, July 30, 

1903, 60 :050^5 

Summary of rei>orts from voluntary obsiTvers. 

Forest Fires and Insect Atftack. Am. Lumberman, Aug. 8, 1903, 

p.l5 

rrellminary rei)ort on investigations in burned areas in tbe Adirondacks. 

Aquatic Nematocerous Diptera by Oskar Augustus Johannsen. 

Keprint from N. Y. State AJus. lUil. 08. 1903. p.328Hl 

Issued Aug. 11, 1903. 

'iliis i)ai»tT includcH a key to I'aujilios of ncmattxHTous dlptrra with 
accounts of the net-winged midges (Blepharoceridae), black llies (Simu- 
lildae) and mosquitos (Cuiicidae). 

Tulip Ti-ee JScale. Country Gentleman, Aug. 20, 1903, 08 uVI^ 

Brief notice with remedies for I^ e c a n i u m Li^ u 1 c c a n i u mi tulip- 
i f e r a e Cook. 

8unimary of Koot Worm Situation and IGxperiments. Grape Belt, 
Sep. 4, 1903, p.l; Jamestown Journal, Sep. 4, 1903, p.l; Country 
Gentleman, Sep. 24, 1903, 08 :82827 

Brief summary of observations and experimental work on F i d i a v i t i - 
c i d a Walsh in 11)03. 

iMosquitos on lligh Ground. Country Gentleman, Sep. 10, 1903, 
08 :7812* 

Brief connnents on the breeding habits and meth<Hls of eontruliing these 
insects. 

Aquatic Chrysomelidae and a Table of the Families of Coleopter- 
ous Larvae by Alex. D. MacGillivray. Keprint from N. Y. State 
Mus. Bui. 08. 1903. p.288-33l 

Issued Sep. 12, 1003. 

This paper includes a key to families of coleopterous larvae and a mono- 
graph of the subfamily Donaciiuae, family CVff^^owi^ViOLfiL^. 
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Aquatic Inse<ts of New York State. N. Y. State Mus. Bui. G8. 
1903. p.199-517, 52 pi. (3 col.) by James O. Needham Ph.D., 
professor of biology, Lake Forest Univ.; A. I>. MaeOillivray 
Ph.D., instructor in entomology, (). A. Johannsen M.S., instru<- 
tor in civil engineering, both of (•ornell Univ.; and K. ('. Davis 
Ph.D., profc^ssor of horticulture. West Virginia Univ. 

Issued Sep. 28, liMXi. 
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J. G. Needuam 218 | P^xplanation of plates 487 



Part 4 Some New Life Histo- 
ries of Dii)tera. J. G. Need- 



List of text figures 4Jn» 
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Sialididae of Nortli and Sontli Anieiiea by K. O. I>avis. Heprint 
from N. y. State Mns. Bnl. OS. VMV.i, p.441-S7 

Issued Sep. 30, 1903. 

A systematic and biologic account of this group. 

Two Tiw Pests. Conntiy (Jentlenian, Oct. 1, 190.% (;8:Sr)2^^ 

Pear jisylla, P s y 1 1 a p y r i c o 1 a Forst. probably weakened the i»eiir 
trees at Ilarth'y Hall l*a., so that they were attacke<l by the fruit tree bark 
bet»tle, S c o 1 y t u s r u g u 1 o s u s Uatz. Destructiou of the infested trees 
by tire is advisable. The maple is probably infested bySesla acerni 
Clem. Preventive' jncnsures are indicated. 

Chinese Lady Bugs. (Jonntry (Jentlenian, Oct. 8, 1903, 08:87^^ 

Ue<:ords establishment ainl lu'ceding of C' h i 1 o c or u s 8 i ui 1 1 i a Hos.**! 
at Kinderhook N. Y. 

liXSKt.T KXOIJANGE 

The state colbstion of inse<ts contains larjije niiinlK^i*s of many 
local, and in s<jnu» cases soniewliat rare forms. This, in connec- 
tion with the fact tliat many siMN-ic^s are not represented, and 
specially in view of the economic impvHtan<*e of introdm*(Ml insects, 
led ns to inaugnrate a syst(Mn of exchanges the past summer. 
Those offeivd for exchiuige vvve, *m ^\\jy>' vw^c^, ouly such as can be 
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spared without dc't.rimeut to the general coUeetious, and in return 
it has been our desire to obtain, so far as x)Ossible, species of 
ei-onomic importance in other sections of this country or any other 
countries, specially those which might develop into injurious pests. 
A preliminary exchange list was sent out in the early summer, 
and the results have been very gratifying, since we have been 
able by this means, to make a number x)f extremely valuable addi- 
tions to the state collertions. This is sjiecially true in the case of 
Coccidae, and was largely iK>ssible thi*ough the kindness of'Prof. 
V. L. Kellogg of lji*land Stanford Jr rnivei-sity, who was able 
to offer us some extremely desirable Californiau and Japanese 
scale insects in exchange for some of our native forms. Another 
very desirable exchange was arraugcHl with Prof. F. H. Snow 
of Kansas Univei-sity, who sent valuable Diptera and some 
cotypes, all deterniine<l by the noted authority in this gi'oup, Dr 
S. W. Williston. The spcnies, 418 in numl)er, acquiixnl in this 
manner aiHj listed below. 



SPECIES RECEIVED IN EXCHANGE 

The source of various species liste<l below, is indicated by 
superior figures following the author of the species, as follows: 

1, from l*rof. (•. V. Gillette, Agricultunil College, t\)rt Collins 
Col.; 2, from Prof. V. L. Kellogg, Leland Stanford Jr University, 
California; o, from 10. M. Klirhorn, Mcmntain View ('al.: 4, from 
Pi-of. F. II. Snow, University of Kansas, Lawrence Kan.; 5, from 
Prof. 10. A. Po^HMioe, stale entomologist, Topeka Kan.; G, fi-om 
l*rof. JJ. Oannan, Agricultural Hxi)eriment Station, Lexington 
Ky.; 7, fi'om J. d. Sanders, S, from Prof. Herbert Osborn, both of 
the Ohio State University, Columbus O. 



Hymenoptera 



Boinbus B(>i»aratus Cr('s}f.^ 
B. sylvicola Kirhy* 
B. piitiiaiiil Cn'88^ 
B. proxiiiius Crvsit.^ 
B. uevadensis Cress.^ 
B. iiiorrisonll Crvits.^ 
B. luixtus CrvSH,^ 
B. juxtiis VrvHS^ 
B. tlavifi'ous Cress^ 



B. hi far ins C'/'<\v«.' 
B. appositus (Jrciis.^ 
rsitliynis insiilaris Crcsif.^ 
Aiithopora vallonuii Ckll^ 
A. urbaiia Crcfts.^ 
A. HUiilhii Crcss.^ 
A. occidontaUs VrcffS.^ 
Syiihalouia f rater Crcss^ 
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Diadasla australis Oress,^ 

D. diminuta Cress ^ 
Megnehile montlyaga Cress .^ 
M. fidelis Crcss."^ 
Litliurgus apicalis Cress,^ 
Antliidlum macullfrons /Smith^ 
A. interruptum Say^ 
Coelioxys gllensls CkilU 
Augochlora coloradensis Tittts^ 
Epeolus robustus Cress, ^ 

E. oceiden talis Cress ^ 



ilyiastes lougus Lee* 
Soolytus -i-deutatus ISay^ 
Pityogenes poiidi'osae Hopk.^ 
Tomicus integer Eich,^ 
Oalaudra oryzae Linn.* 
Baris streuua Lee' 
Thysauocnemis hclvolus Lcc* 
T. fraxiui Lee* 
Antbouoiuus Hquamosus Lec.^ 
Tacbypterus 4-gibbus iSajf' 
Lixus iimcer Lcc* 
Kbyuebltes birtus Fabr,^ 
Epicauta corviiia Lcc,^ 
Cryinodes disclcoUis Lee* 
C. exiguus' 

Brucbus fratercuius Hom^ 
B. dlscoideus iSay^ 
B. 4-maculatus Fabr.^ 

B. miuius Say^ 
Spermopbagus robiuiae ;Sft7i.' 
Obelyiiiorpba pbytopbagiea Cr.'' 
Cassida paliidula Boh.'' 

C. ellipsis Lcc* 
Diabiotiea loiuiiiscata Lev.* 
Mouocesta coryli iSay* 
Liua lappoiiica Linn.^ 
Colaspis favosa iSay* 
Taria viridicyauea Cr.* 
Myoobrous deuticollis i^ay* 
Fidia lojigipes Mclsh* 
Exeiua couspersa Mann.* 
E. dispar Lee' 
Saxiiiis omogera Lac.* 
Babia 4-guttata Oliv.* 
Coscinoptera doiuiuioaiia I'ubr.* 
C. axillaris Lee.* 
Tetraopes caiieseens Lee' 
2". lemoratua Lec^ 

Deciea Bpinosus Say* 



E. concavus Cress.^ 
E. conipactus Cress.^ 
Noiuada ridingsli Cress.^ 
Vespa occidentalis Cress.^ 
Polybia flavltarsls Sauss.^ 
Odyuerus taos Cress.^ 
O. foramina tus Sauss.^ 
Crabro C-maculatus Say^ 
Pbilanthus flavifrons Crcss.^ 
Eucereeris fulvipes Cress.^ 



Coleopfera 

Pleetrodera sealator Fahr.^ 

Dorcascbema alteriiatuiu tiait 

D. wildii Vhlei-^ 

Monobammus oregoneusis Lee' 

Mouilema annulatuni Sayr 

Ijcptura cbrysocoma Kirby^ 

Typocerus sinuatus Uewm.* 

Neoclytus muricatulus Kirhy* 

Cylleue decorus Oliv.* 

Tragidion fulvipenue tiay* 

Itbopalopbora longipes tiay* 

Eburia 4-geminata Say* 

Callidlum jautbinum Lee/ 

IMouus imbriooruis Linn,^ 

Eupborla kernil Hald.* 

E. keruii var.* 

E. keruii black var.* 

E. areata Fabr.^ 

Dynastes tityus Linn.* 

Strigoderma arborleola Fabr.^ 

Polypbylla decemlineata Hay' 

Bolboceras farctus Fabr.* 

Pbauaeus palliatus^ 

Cautbon praticola Lee* 

Uyduocera tabida Lee.* 

II. subfasciata Lcc.^ 

Clerus .spbegeus Fabr.* 

C. nigriveutris Lee.* 

C. icbueunioneus Fabr.* 

C. spinolae Lee.* 

Aemaeodera pulcbella Uerbst.* 

l*siloptera druuinioudi Lap. d- Gory.^ 

(Jyascutiis obliteratus Lee' 

Liniouius eunus Lee.' 

Elater apieatus kiay^ 

Crytobypnus i>ectoralis Say 

Plegaderus uitidus Horn^ 

Ulster Instratus Lee* 
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Dermestes fasciatus Lcc,^ 
Silvanus planatus Qerm} 
Languria laeta Lee} 
IIyi>era6pis lateralis MuIh,^ 
Bracliyacantha dentipes Fabr.* 
Exoehomus coutrlstatus Muls.* 
K. aetbiops Blatid^ 
Coecinella abdoiuiualis Sau* 
C. aimectans Cr.^ 
C. luouticola Muls.* 
C. trausversoguttala Fabr.^ 



Cistogaster immaculata Macq.* 
Gymiiosoma fuliginosa Dcbv^ 
Xantbomelana arcuata Sau* 
lieui^'da aurata Dcsv^ 
Epigrlmyia luce us Toicn* 
Belvoisia bifasciata Fabr,* 
B. un [fascia ta Desv,* 
Ocyptera caroliuae Desv.* 
O. doslades Walk.* 
Liuuaeujyia comta Fall.* 
Blepbaripeza adusta Loew.* 
llilarella polita l^own.* 
Goula cai)itata J)cO.* 
Spalluuzaula bebes Fall.* 
S. bespei'idaruiu Will.* 
Tdcopbora ruficauda v.d. W.* 
Peleteria robusta WUd.* 
Arcliytas aiialis Fabr.* 
A. aterriuia Dcsv.* 
A. bystrix Wied.* 
A. lateralis Macq.* 



Ilippodamia sinuata Muls.^ 
Olibrus vittatus Lec.^ 
llomalium bumerosuiu Faui\^ 
Homalota lividipeuuis Alann.^ 
Diueutes assiuiilis Aube.^ 
Notbopus zabroides Lcc.^ 
Cyuiiudis plauipeuuis Lee' 
Lebia atriceps Lcc.^ 
Auopbtbaluius borui Oannan* 
Tetracba virgiulca Linn.* 



rv 



Diptera 



Kcbinouiyia algeus Wicd.* 
10. decisa Walk.* 
iO. bystricosa Will.* 
Epalpus bicolor Will.* 
E. signifera Will* 
Bombyliomyia abrupta Wied.* 
Dejeania vexatrix O. S.* 
Paradejeauia rutilioides Jaen.* 
Juriuella aiiibigua AJavq.* 
Syrpbus arcutatus Fall.* 
S. uuibcUalaruui iSchiner * 
Mesograpta uiarglnata iSay* 
M. polila iSay* 
libiugia uasica ^Sai/* 
lleliopbiliis laelus Locio.* 
Tropidia (luadrata Sau^ 
Si)ilouiyia longicornis Loew.* 
I iirysops callidus O. IS.* 
C. plaugous Wicd.* 
Tahanus vli«ii«bicu.s O. *SV 



LIST OF CULICIDAE FROM PROF. V. V. THEOBALD, ENGLAND 



Myzoiuyia rossi Giles; ludia 
Pyretopborus custalis Locw; West 

Africa 
Myzorbyucbus barbirostris v. d. 

Wulp.; Malay states 
M. uigerrliuus Giles; ludia 
M. siuensis Wicd.; Malay states 
Nyssorbyucbus fuliginosus Giles; 

ludia 
N. jauiesii Theob.; ludia 
N. uiaculata Thcob.; ludia 
N. uiasteri tikuse; Australia 
Cellia argyrotarsis Desu.; Soutb 

liUcia 
C. albJpea Theob.; New Amsterdam 



Jautbluosonia lutzii Theob.; Uio de 
Jaueiro 

.1. niusica iSay;' Uio aud New Am- 
sterdam 

Mucidus alternaus Weslic; Aus- 
tralia 

Eretuiaptxl ites quiuquevittata 

Thcob.; Ugauda 

Dt^voidca obturbaiis Walk.; ludia 

D. iiaualectros Giles; ludia 

Stcgouiyia fasciata Fabr. 

S. scutellaris Walk.; Malay states 

SScutomyia (Stegomyia) uotoscripta 
JSkusc; Australia &iuL l^i<3A». 
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T. incidens Thomson; North America 
T. spatliipalpis Kondani; Madeira 
Culex alboannulatus Macq.; Aus- 

ti'alia 
C. annulioris Theoh.; Transvaal 
C. annul irostr is Skusc; Australia 

and New Guinea 
C. canadensis Theob.; Canada 
C. cantans Alvig.; Canada 
C. CDiicolor Desv.; India 
C. conflrmatus Arrih.; liio de 

Janeiro 
C. rylindricus Thcoh.; Australia 
C. diversus Theob.; Eur()i»e 
C. fatigans Wwd. 
C. gelidus Theob.; Malay states 
C. luteolateralis Theob.; west and 

(n»ntral Africa 
C. niinieticus A'o(>; India and Malay 

states 
C. o<t;identaIis Skuse; Australia 
C. ocliraceus Theob.; central Africa 
C. puicriventer Giles; India 
C. sylvestris Theob.; Canada 
C. taeniorhynchus Wicd.; liio de 

Janeiro 
C. tigripes Gramlpre; Mauritus 
(■. viridi venter Giles; India 
C vittiger Skuse; Australia 



Melaniconion atratus Theob.; Ja- 
maica 
Grabbamia pygmaeus Theob.; West 

Indies 
(i. vittata Tlieob.; New^ Mexico 
Taeniorbynchus aurifer Tfteob.; 

Uganda 
T. brevicellulus Theob.; Malay 

states 
T. conopas Frau.; Malay states 
T. fasciolatus Arrib.; British Guiana 
T. fulvus Wied.; Para 
Mansonia annulifera Theob.; India 
M. annulipes ^Valk.; Malay states 
M. titillans Walk.; British Guiana 
M. uniformis Theob.; Malay states 

and Africa 
DeinocHjrites cancer Throb.; \Vc»8t 

Indies and Uganda 
Uranotaenia socialis Theob.; West 

Indies 
AcHleoniyia squammii>emia -Iit*6.; 

Malay states 
Phouioniyia longirostris Theob.; 

Trinidad 
SabetlK»s remipes Wied.; Brazil 
Liniatus durhamii Theob.; [nira 
'lYi(rboprosoi)on (Joblotia) niviiH»s 

Throb.; Trinidad 



Anaoa nndria *S'r//f/." 
Ceratoniia eatalpae /^/r.® 
lOubaplie ru1)i('undaria lliibn.^ 
Ara<-linis j>i<(a, /V/<7r.' 
Apantfsis inc<>rriii>ia Uy. hUUr 
Parasomia plantagiiiis lAun.^ 
Lapliygma frugiporda «Sm. ct- .1 
()nro<"nenils augustns llarr.^ 
Ileliotliis anni^cr Hiibn.'^ 
Aulographa brassicae Rilvit* 
Syn<Hla liowlandii Grote^ 
l\ouu}\t\k>Vii v\\h\ Uy. lUhv.^ 



Lepidoptera 

NycttH)la protei'lla Dyar* 

llydriouiena sp.^ 

Triprocris smitlisonianus Vlrm.' 

I I-ioxostege sticticalis Litni.^ 

j L. (*<)nnuixtaliH Walk.^ 
\j. coU»radensis Gr. Rob.^ 
bb.* Cornifrons simalis Grote^ 
Cranibus teterrellus Ziiwk.^ 
Tliauniatupsis repanda Qrote^ 
llulstea undidatella Clem.^ 
llonioeosonia electellum Hulst.^ 
Ktlunia discH>strigella Chamb.* 



Haidiidia oblita Hag.^ 
Cbrysopa externa Uag.^ 



Neuroptera 



Bracbyneniurus nigrilabris Ilag.^ 
Platypbylax designata Walk,* 
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Hemiptera 



IIoiiialoiK)ru8 congrmis VhV 
Perillus claudus Say^ 
Apateticus inarglulvontris Stah^ 
Cofeiiiiopcpla couspicillaris Dallas^ 
Carpoioris lyiix Fabr.^ 
Thyaiita eustator Fabr,^ 
T. rugulosa Say^ 
Archimorus calearalor Fabr.^ 
Catorbiutlia guttiila Fabr.^ 
Ficana apicalis Dallas^ 
A latins quinqut'spiiiosus Say^ 
A. i.luto V/iL' 

Daruiistus subvittatus Stal.^ 
Scolopoforus scH-umlarius Vhl.^ 
Nysius niimilus Ihl,^ 
Orsillus scolopax Say^ 
IscIjuckIouius falk'us Say^ 
Gooooris palleus i^tal.^ 
Ileraeiis iiisiguis ihl.^ 
Pamera biloliata iiay^ 
Trapezonotus uebulosus FalV 
Embletbis arenarius JAnn.^ 
Khyparocbroiiius floralis Vhl.^ 
Melau<x*orypbus bicnicis Say^ 
M. fac-etus i^ay^ 
M. adiiiirabilis tliU 
liygaeiis reclivatus tiay^ 
Largus ductus //. ^ch.^ 
Dysdereus uiiuius !!:iay^ 
i). albidlveutris N/a// 



Trigouotylus pulcher Rent} 
Callimiris tarsalis Reut} 
Kentbenia iusiguis Say^ 
iiouiatoi)lcura caesar Reut,^ 
Iladroneuia uiilitaris UhV 
l*oeciloscytus* 

Systratiotus auioricanus Rent} 
Cauiptobrocbis uebulosus VhV 
Capsus bracbycorus 07*/.^ 
Pycuoderos 4-uiaeulatus Gwer.* 
Labops liesperius VhV 
Dlcyplius calif oruicus »S*/ai.* 
Orectoclerus' 

Autbocoris uiobiuocerus Rent.^ 
Coriscus kahuii Rcut.^ 
Uepipta taurus Fabr.^ 
Apiouicrus pictiiK^s II. Svh.^ 
A. veutralis Say^ 
llygrotrtvliiis rcuiigis Say^ 
Limuotrecbus uiargiuatus Say^ 
Ilebrus (^onciimus VhU 
Cicada var, cassiuii FishJ^ 
Microvelia^ 
M. lioi-uii Uhl.' 
Salda iuterstitialis 8a y^ 
S. pallii>es Fabr.^ 
Galgulus oculatus Fabr.^ 
Anisops platycucuiis /'*/</>.* 
Corisa abdouiiualis Say^ 



Coccidae 



Parlatoria porgaudii Comst? ou 
Japauose oraugo; Stauford Uni- 
versity Cal. 

I*, fioriula-; (Jifu-Kcn, Japau 

LK»pidosapb(\s uliiii Linnr ou ai»ple; 
Stanford University Cal. 

L. newsteadi tokionis Kuw.^ ou Co- 
diaeuui ; Tokyo, Japau 

L. gloverii rark.' ou orange; Kiu- 
sbiu, Japau 

L. crawii C'A7/.- Angio Saitania- 
Kou, Japan 

Odonaspis stHTota CkJIr ou bamboo ; 
Ilikosau, KiuKbiu, Japau 

Cbrysouipbalus rossi Maslc.^ on A r - 
a u c a r 1 a b i d w i 11 i i ; Stan- 
ford University Cal. 



C. obscurus Comst.^ ou Q u t» r c u s 

c o c c i n e a ; Columbus O. 
C. kelloggi Kuw.- Cbikujo-gun, Klu- 

sbiu, Japau 
C. aurautli citrinus Coq.- Mazatlan, 

Mexico 
C. aonidum Luui.^ on fern; Tokyo, 

Japau 
IVeudaouidia paeoniae CklL* ou Aos- 

kia; Ilikosau, Klusbiu, Jai»au 
Asp'uliotus rai)ax CoinstJ''*on laurel; 

Stanford University Cal. 
A. i)erniciosus ComHt."^ on i»cacli ; 

Stanford University Cal. 
A. lataniae »Vii/w.' Tokyo, Japau 
A. -lu»ilerae VaU? on Sequoia 

s e m p e r v i r e u s ; Stanford 

University Cal. 
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A. glanduliferus CklU on Piuus 

sylvestrls; Ck)Iumbus O. 
A. oouiferarum sbastae Cole' on cy- 
press; Lake co. Cal. 
A. calif ornicus Cold' on Pinus 

ponderosa ; Cobb Mt, Lake 

CO. Cal. 
A. aeseull Johns,^ on buckeye; San 

Ma too Cal. 
Leucaspis kelloggi Cold^ on Abies 

c o n c o 1 o r ; Mt Shasta Cal. 
Poliaspis pini Mask^ on Abies 

f i r ui a ; Tokyo, Japan 
Aiilacasi)i8 rosae Bouch(r on wild 

rose ; Palo Alto Cal. 
A. pcntagona Targr on cherry, plum ; 

Tokyo, Jai)an 
A. crawii CklU on Yuiul ; Tokyo, 

Japan 
Ei)ldiaspis pyricola Del Quer,* on 

prune; Miliken, Santa Clara co. 

Cal. 
Diaspis broiiieliac Kcrn.^ on palm; 

San JosC' Cal. 
Chionaspia spartinae Comst* on 

S p a r t i n a s t r i c t a ; Palo 

Alto Cal. 
C. salicis-nij^rae WaUh^ on Salix 

e o r d a t a ; Columbus O. 
( •. qutTcus Coinst.* on Q u e r c u s 

c h r y s o 1 c p I 8 ; Stevens creek, 

Mountain View Cal. 
C. pinifoliae Fitch^ on Torreya 

c a I i f o r n i c a ; Stevens creek. 

Mountain View Cal. 
C. ortholobis Comst.* on dogwood ; 

ISiountain View Cal. 
C. gleditsiae Sand? on G i e d i t s i a 

t r i c a n t li o s ; Columbus O. 
C. americana Johns.'' on U 1 m u s 

a m e r i c a n a ; ('olumbus (). 
Adenla tokionis Gkll.-\ Tokyo, 

Japan 
A. californioa /vV/r7i.-(m bunch grass; 

Mountain View Cal. 
IMiysokermes Insignicola Craw.- on 

I* i n u s r a d i a t a ; San Mateo 

Cal. 
Salssftia oleae Bcrn.^,* on vine; San 

Mateo Cal. 



I 



Eulecanium quercitronis kermoides 

2't/r.* on Quer cus agrifolia; 

Mountain View Cal. 
E. armeniacum Craw,* on prune; 

Stanford University Cal. 
E. adenostomac Kuto.* on A d e n - 

ostoma f ascicu 1 a tu m ; 

Black Mt Cal. 
Coccus hesperidium Ltnii.*, ■ on rose ; 

Arcada Cal. 
Eucalymnatus tessellatus Sign.- on 

fern ; San Francisco Cal. 
Ceroplastes cerifenis A fid.* on tea 
Pulvinaria rhois Ehrh,* on Rhus 

diversiloba ; near Mountain 

View Cal. 
P. aurantii Ckllr on tea; Kokura, 

Kiushiu, Japan 
Pseudococcus pseudonipae Ckll* on 

palm ; San Francisco Cal. 
Phenacoccus dubia' on D i o s p y - 

r o s k a k i ; Ivusatsu, Sbiga- 

Ken, Japan 
Dactyloplus dudleyi Cole* on Cu- 

I)ressus macnabiona; 

Shasta Cal. 

D. sp. Coq.* on cypress; Del Monte 
Cal. 

Eriococcus graminis Mask.- on bam- 
Im)o; Gifu-Ken, Japan. 

E. artemisiae Kuw.* on A r t e m e - 
s i a c a 1 i f o r n i c a ; Santa 
Clara county Cal. 

E. araucariae Mask.* on A r a u c a - 
r i a e X c e 1 s a ; Berkley CaL 

E. adenowtomae Khrh.- on Adnos- 
t o m a f a s c i c u 1 a t u m ; Bla«k 
Mt Cal. 

(iossyparia spuria Modecr.^ on elm; 
Stanford University Cal. 

Cerococcus <iuercus Comst.* on oak; 
Mountain View Cal. 

C. ehrhorni Ckll.*' * on live oak ; 
Mountain View Cal. 

L(K*anicMliaspis quercus Ckll.* on oak 

AsterokManium quercicola Bouvh& 
on Quercus 1 o b a t a , Stan- 
ford University Cal. 

Icerya purchasi Mask.* on Scotch 
broom ; Stanford UniTersity CaL 
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Ilypochlora alba Dodge^ 
Campylacantha ollvacae Scud.^ 
Hesperottetix viridis 2'/ro«.* 
H. pratensis 8cud.^ 
II. speciosus 8cud.^ 
Aeoloplus regalis Dodge^ 
Pudisma dodgci Tlioa} 
Molunoplus lak]nus Saud.^ 
M. dlfferentlalis Thos* 
M. flabellifer Scud^ 
M. bowditchi 8cud.^ 



Terla ephyre Netvm^ 
P. lurida Hag.* 



Orthoptera 

M. flavidns Scud,^ 

M. flnbollntua Scud.'^ 

M. paeknrdli Scud.^ 

M. minor Scud.^ 

M. liiridus Dodge^ 

M. bivittatus 8ay^ 

Pliootaliotcs nebraseeusis (uebraa- 

censis) Thorn} 
V. nobrascensis (volucrls) Dodge^ 
S<:bistoc-erea amorlcana Drtiri/* 

Plecoptera 

p. xautbenes 8ay* 



EXCHANGE LIST 

The following is a partial list of the speties of insects in the 
New York State Museum which are availuble for exchange jmr- 
jMKses. In return we are specially desirous, as above stated, of 
w*curing specimens of economic imporfjince in different seittions 
of this country and of foreign countries, and i)articularly of forms 
likelv to become destructive if established in this State. 



Hymenoptera 



Bombus fervidus Fabr. 
B. ternarius 8ay 
B. terricola Kirhy 
B. vagans 8mith 
Xylocopa virginieu Druru 
M(»gaehile latiinaiuis Suy 
Aiidrcim vk-iiia 8mith 
Vespa aroiiaria Fahr. 
V. coiLSobrlnus Sauas. 
V. diabolica 8au8H. 
V. uiaculata L. 
Polistos paHipes 8t Farg. 
Odynerus capra Sausa. 
Pbilantbus soli vagus 8nu 
Moucduhi ventralis 8a y 
Bom box fasciata Fahr. 
Chalybion eaeruleum rAnn. 
Pelopoeus cementarius Drury 
Ammophila communis Crcsn. 
Ai>orus biguttatus Fahr. 
A. nmrginatiis Say 
Pelecinus polyturalor Drury 



Ai>anleles congrogatus 8ay 
Lanipronota amcricana Cress. 
Pinipla conquisitor 8a y 
P. inquisitor 8ay 
'I'lieronia fulvoscons Cress. 
Ki>liialtes irritator Fahr. 
'i'balessa iunator Fahr. 
Paniscus goniinatus 8a y 
Anomaion exile I'rov. 
lehneuuion centra tor 8a y 
I. cin<'tleorni8 Cress. 
1. confirmatus Crrss. 
I. s(relestus Cress. 
I. unifaseiatorius 8a y 
I. laetus BruUe 
Tremex eolnniba Linn. 
Allantus basillaris 8ay 
Oolerus arvensis 8ay 
I), sericeus 8a y 

LygatKineniatus orichsonli Ilartig 
Trirlii<K*anq)Us viminalis Fallen 
Cimbex amerleana Leach 
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Cratoparis luuatus Fahr, 
Touiicus calligrapbiis Ocrm. 
T. caeograi)bii.s Lev. 
T. piiii Say 
T. balsa mens Lcc, 
Xylobonis wlsiis Kirh. 
X. (lispar Fahr. 
Cossoiuis i»]ata]oa Say 
(.'ahindra ^rauaria Linn. 
Bahmimis iiasious Say 
Mononyrhus vulpeciiluR Fahr. 
Cryptorbyncbiis lapatbi Linn. 
Conotraeboliis nenuphar llhst. 
Gynmetron teter Fah7'. 
Tachypterus quadrigibbns Say 
Magdalis arniicollis Say 
M. barbita Say 
M. perforata Horfi 
Li X lis ronenvus Say 
Ilyloliins pales llhst. 
Pissodes strobi Pak 
Pbytouoinns nigrirostrls Fahr. 
V. puuclatus Fahr. 
rypboniinnis dorsalis Uorn 
Pandeb^tejns bilaris llhst. 
Oliorhynclins ovatus Linn. 
Ubyncliiles l)ieol(»r Fahr. 
Kpicanta vittata Fahr. 
K. einerea For at. 
K. [K'nnsylvani<a DrG. 
Macrolinsis nnicolor Kirhy 
Ilenons confertns Say 
Meloe angusticollis Say 
Notoxus aiicliora llruiz. 
N. l)ifasciatns Lcc. 
Mordella inar^inata Mrlsfi. 
Aiiaspis llavipennis IJald. 
Nacerdes nielanura Linn. 
Pytlio aniericanns Kirhy 
Mehuidrya striata Say 
nst(»la sericca Say 
Boletotlierus !)ifin*cns Fahr. 
Iloplocepbala bioornis Olir. 
Dlaperis bydni Fahr. 
Paratenetus pnnctatns Sol. 
Trlbolium ferrnginenni Fahr. 
Tenel)rio tenel»riodides Beau v. 
T. njolitor Linn. 
Xylopinus sapcrdioides Oliv. 



Scotobates calcaratus Fahr. 
Merinus laevis Oliv. 
Ipbtbiiuns opacus Lrr. 
Nyctobates pennsylvanira DHL 
EkKKles trk»ostata Say 
Hruehus obtectus Say 
Clielymorpba argns Licht. 
C'optoeyrla auriobaleea Fahr. 
Odontota rubra W'rh. 
Microrbopala vittata Fahr. 
Dilxdia boreal is Che v. 
Pbyllotreta sinuata Stcpli. 
Systena bndsonias Forst. 
S. frontalis Fahr. 
S. bitaeniata Lrc. 
Crepldodera rnfip4»s Linn. 

C. belxim»s Linn. 
i\ euonnieris Harr. 
Ilaltica biinarginata Say 
Disonycba alternata ///. 
I), pennsylvanica III. 

1). oollaris Fahr. 
(ialerucella dei'ora Say 
(!. Inteola Miiil. 
Trirbabda canad4'nsis Kirhy 
Diabrotioa 12-punrtata Olir. 

D. vittata Fahr. 
Orotonia caminea Fahr. 
Lina s<Tipta Fahr. 
(Jastroidea polygon! Linn. 
Cbrysoniela siniilis Ifttff. 
C. elegans Olir. 

(\ bigsbyana Kirhy 
Doryphora clivicollis Kirhy 
I). lO-lineata Say 
Prasoenris varipes Lcr. 
N(>d(niota bnnniea Fahr. 
X. tristis Oliv. 
Graphops pnbeseens Mclsh. 
Metaebronm niarginalls Cr. 
TyiM)i)liorns aterrinia Olir. 
Chrysoehns anratus Fahr. 
(rlyptoscelis pnbeseens Fahr. 
Fidia vitieida Walsh 
Xantbonia 10-notata Say 
Monaobns sAponatns Fahr. 
Cblaniys plieata Fahr. 
Habia 4-gnttata Oliv. 
Crioi'eris asparagl Linn. 
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C. 12-puiictata Linn. 
Louia trllineata Oliv, 
Syneta ferrugiiiea Qvrm. 
Orsodaebna atra Ahr. 
Donacia oiiiotieorDis AVicm. 
I), rufa Say 

Tetraopos tetraophtli alums Forst. 
Saperda tridentata Oliv. 
liiopus alpha 8av 
MoDohamnius maeulasus 11 aid, 
M. fiiciitellatus Say 
M. confusor Kirhy 
r^I»tura lincola Say 
L. oxigiia Ncmm. 
U cordifera Oliv. 
L. canadensis Fabr. 
L. rubrica Say 
L. vagans Oliv. 
L. proxima Say 
L. vittata Germ. 
Typoccrus velutinus Oliv. 
Strangalia acuminata Oliv. 
Rhagiuni liuoatuni Oliv. 
Desmocerus pa Hi at us Fortft. 
Euderces picipos Fahv. 
Clytantlius ruricola Oliv. 
Neoclytus erythrocoplinlus Fahv. 
Xylotrechus colonus Fahv. 
Cyllene robiniae Fovst. 
Molorcbus bimaculatus Say 
Klapbidion villosiun Fahr. 
(^allidium anteunatuni \virm. 
Prionus laticollis Dvvvy 
Orthosonia brunnouiu Fovst. 
Parandra brunnoa Fahv. 
Trichius afBnis Gory 
Osnioderma scabra Bran v. 
O. creiuicola Knoch. 
Euphoria inda Linn. 
C'halepus tracliypygus lUivm. 
Pelidnota punctata Liuu. 
Strigodomia arboricola Fahv. 
Anoniala lucicola Fahr. 
Lachnosterna fusca Froh. 
L. tristis Fahr. 

Macrodactylus snbFipinosus Fahv. 
Sorica trociformis Buvm. 
Diohelonycha olongatn Fahv. 
I), albicollfs liurm. 
Iloplia modesta Uald. 



GeotruiK?8 spleudidus Fahr. 

liolbocoras farctus Fahr. 

Aphodius fossor Linn. 

A. flmctarius Linn. 

A. granarius Linn. 

A. inquinatuH JJhst. 

Onthophagus i)ennsylvanicus Harold 

O. lK»cate Panz. 

Plianaous carnifcx Liitn. 

Copris anaglyi)ticus »S'a;/ 

Cantlion laovis Dvury 

Passalus cornutus Fahv. 

('(»ruclius pi(»ouH Wch. 

Uorcus parallolus Say 

FAUHKxrihnni thoracicomis Zriyl. 

Lyctus oi)aculus Lcc. • 

Sitoih'opa panicoa lAnn. 

I*tiiiU8 quadriuiacnlatus Melsh. 

Clerus quadriguttatus Oliv. 

('. nigrlventris Lrr. 

('. a nails Lvc. 

TriclHHl(»s nuttnli Kirhy 

Telepliorus rarolhius Fahr. 

T. s<'ituhis Say 

'V. rotund ic*r>llis Say 

'V. bilinojitus Say 

PiMlnbrus rugulosus Lrr. 

('hauliognathus ponnsylvanicus DvG. 

V. niarglnatus Fahr. 

riioturis ponnsylvanicus J)rO. 

IMiolinus wintillans Say 

I*yropyga nigricans Say 

lOllychnia corrusca Ijinn. 

Lucldota atra Fahr. 

Taloptoron reticulntmn Fahr. 

Brachys ovata Wrh. 

Agrihis anxius Gary 

A. rufu-ollis Fahr. 

Aciueodora pulchella Ilhst. 

Clirysobothris foniorata Fahr. 

i\ floricola Gory 

C. dontipes Germ. 

('. scabripennis Lap. d Gory 

C. pusilla Lap. d- Gory. 

Buprestis niaculivontrls Say 

Diccrca divaricata Say 

Chalcoi)bora virginicnsis Drury 
I Asaphes docoloratus Say 
\ Oxygonus obcsus Say 
\ Corymbites iuflatus Say 
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C. cylindriformls Hhst 
Limonlus confusus Lee. 
Melanotus communis Oyll. 
Dolopius lateralis Each, 
Elater uigrieolHs Hhst. 
E. obliquus Say 
Cryptohypnus planatus Lee. 
Alaus oculatus Lmn. 
Tharops ruflcornls Say 
Tenebrioides corticalls MeWi. 
Ips qunddguttatus Fahr, 
Omosita colon TAnn. 
Nltidula bipustulata Linn. 
Conotelus obscurus Er. 
Colastiis truucatus Rand. 
Ulster parallclus Say 
Anthreuus scrophularlae Linn. 
A. verbasci Linn. 
Attagcnus piceus 01 iv. 
Dermestes lardarius Litiw. 
By turns uni color Say 
Tripbylhis huiiioralis Kirhy 
Mycetoi)bagus punctatus Say 
M. floxuosns Say 
Silvanus surinaniensis Linn. 
Trltona tboracica Say 
T. bumeralis Fahr. 
Lycoperdina ferruginea Lcc. 
Epilaclma borealis Fahr. 
Bracbyacantha nrsiiia Fahr. 
Chilocorus bivulnerus Muls. 
Psyllobora 2()-niaculata Say 
Anatis ocellata Linn. 
Adalia bipunctata Linn. 
Cocdnella trit'asdata Linn. 
C. 9-iiotata IJbst. 
C. transvcrHalls 3/i/7,v. 
C. sanguinea Linn. 
lllppodamia lli-i)uuc(ata Linn. 
H. i>areutbosis Say 
Megllla maculata DrO. 
Tachinus finibriatus Qrav. 
Stenus flavicornis Er. 
Paederus littorarins Grav. 
Pbilontbus aenons Rossi 
Stapbylinus cinnaniopterus Orav. 
S. niaculosns Orav. 
Croopbilus villosus Grav. 
Listotropbns cingubitus Orav. 
Sllpba surinaniensis Fahr. 



S. lapponica Hhst. 

S. Inaequalls Fabr. 

S. noveboracensis Forst. 

S. amerlcana Linn. 

Necrophorus marginatus Fahr. 

N. pustulatus Hcrsch 

N. tomentosus Weh. 

Spbaeridlum scarabaeoides Linfi. 

Hydrobius fuscipes Linn. 

n. globosus Say 

Uydrocharis obtusatus Say 

Hydrophilus triangularis Say 

H. glaber Hhst. 

Dlneutes assimilis Auhe 

Gyrinus ventralis Kirhy 

G. picipes Auhe 

Acilius semisulcatus Auhe 

Dytiscus fasciventris Say 

Colymbetes sculpt ills Harr. 

Agabus punctulatus Auhe 

Ilybius biguttatus Germ. 

Doronectes griseostriatus DcO. 

Laccoi)bilus raaculosus Gi*rm. 

Cneniidotus 12-punclatus Say 

Auisodactylus rustlcus Say 

A. discoideus Dej. 

A. interstitialis Say 

Brady cellus rui)estris Say 

Ilarpalus erraticus Say 

H. viridiaeneus Dcauv. 

H. caliginosus Fahr. 

H. pcnnsylvanicus DeG. 

II. herblvagus Say 

Agonoderus palllpos Fahr. 

Cblaonius scriceus Forst. 

C. tricolor Dej. 

C. pcnnsylvanicus Say 

C tomentosus Say 

lA'bia grandls Ueniz 

L. viridis Say 

Oalerita janus Fahr. 

Calatbus gregarius Say 

Dicaclus elongatus Bon. 

Aniara impuncticollis Say 

Ptcrosticbus stygicus Say 

P. lucublandus Say 

P. corvinus Dej. 

P. patruelis Dej. 

P. femora lis Kirhy 

Tacbys nanus Gyll. 
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Bembidluni qiindrlmaculatum Linn. 
Scarites subterraneus Fahr. 
Pasimachus elongatus Lee, 
Nebria sahlbergi Fiach, 
Elnphrus rusoarius Say 
Calosoma calidum Fabr. 
Carabus vinctus Weh. 
Oniophron americanum Dej. 



Cicindola locontel 11 aid. 
C. sexguttata Fahr. 
C. generosa />r/. 
C. vulgaris Hay 
C. repanda Dej. 
C. purpurea Oliv. 
O. 12-guttata Dc]. 
C. puuctulata Fahr. 



Diptera 



Physocei)bala furclUata Will, 
Drosopbila aini>elopbiIa Lone. 
Chloroi)isca variccps Loew. 
Piophlla casei Linn. 
Lauxania flaviccps Loew. 
Trypeta longipennis Wied. 
Rbagol^etis cingulata Loew. 
Phorbia fusciceps Rondani 
Pollenia rudis Fahr, 
Belvoisia unifasciata Desv, 
Ocyptera caroliuae Desv, 
Tachina mclla Walk. 
Kclilnomyia algens Wied. 
Gouia capitata DeG. 
Arcbytas analis Fahr. 
Spilomyia fusca Jjoew. 
Syritta pipiens I Ann. 
Ilelopbilus siinilis Macq. 
Eristalis dimidiatus Wied. 



Papilio glaueus turnus Linn. 
PoDtIa rapae Linn, 
Eurymus pbilo<lioe Oodt. 
Argynnis apbrodito Fahr. 

A. atlantis Fsdw. 
Hrentbis myrina Cram. 

B. bcllona Fahr. 
Pliyciodes tbaros Dru. 
Eugenia j-album Boisd. 
Eu Vanessa antlopa Linn. 
Vanessa atalauta Linn. 
Basilarebia artbemis Dru. 
B. arcbippus Cram. 
Anosia plexippus TAnn, 
Feniseca tarqulnius Fahr. 
Heodf« bypoi)bleas Boisd. 
Samia ceoropia Linn. 
Callosamia pronielliia Dru. 
Lyconiorpba pbolus Dru. 



E. tenax Linn. 

E. transvorsus Wied. 

Hbingia nasioa S!ay 

Spbaeroplioria cylindrica Say 

Mosograpta marginata Say 

Syrpbus lesuourii Marq. 

S. ribesii Ijinn. 

S. americanus Wied. 

Platycberus quadratus Say 

Tnbanus atrata Fahr. 

T. reinwardtii Wied. 

T. lineola Fahr. 

Tberlopleotos niicrooepbnlus O. S. 

Clirysops vittatus Wied. 

C. excltans Walk. 

C. nigor Maeq. 

Paiigonia tranquilla O, .S'. 

Bibio all>ipoiniis Linn. 



Lepidoptera 

I Ctenucba virgin ica Charp. 
I Eubapbe aurantiaca Huh. 

lIai>loa confusa Ijyman 
I Estigniene acraea Dru. 

Isin isal>ella Sni. d Ahh. 

Diacrisia virginioa Fahr. 
I Apantosis virgo Linn. 

A. [)artbonicc Stretch. 
! Ilalisidota tessellaris Sm. <€ Ahh. 

II. caryae Harr. 
i Alypia octoniaculata Fahr. 

Iladona passer Guen, 

II. dubilans Walk. 

II. dovnstatrix Brace. 

II. a ret ica Boisd. 

Pyropliila pyraniidoidos Gucti. 

Adclpbagrotis prasina Fahr. 

IN'ridronm luargaritosa ffarr. 

Nootua sniitbii Snell. 
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N. bicarnea Oucn. 
N. c-nlgruni Limi. 
N. claudestina Harr. 
Feltia subgotliiea Haw. 
F. ;|aculifera Oucn, 
Paragrotis rcniiniicula Morr. 
Mamestra purpurissata Cfrote 
M. lucditata Orote 
M. renigera Steph. 
M. olivacea Morr. 
Nephelodes niiniaiis Ouen. 
Ileliophila iiiiipnncta ITaw. 
H. luteopallens Smith 
Tricholita siguata Strcck. 
Gortyna nictitans Bork. 
Ofthosia helva Grote 
Plusia aerea Hiibn. 
1*. aeroides Orotc 



Autograpba biiiiaculata Steph. 
A. precatloDis Ouen. 
A. 1)rassicae Riley 
A. rectangula Kirbp 
A. ii-aureiim Ouen. 
A. falcigcra Kirhy 
Eiistrotia carneola Ouen. 
Notolopbus badia Hy. Edw. 
Hemerocampa leuoostignia Ahh. d 

8m. 
Endule mendica Walk. 
Cingilia catenaria Dru. 
Sabiilodes transversata Dru. 
Sesia tipuliformls Olerck. 
Desmia funeralis Hiibn. 
Evergestis stramlnalls Hiihn. 
Tholeria reversal is Ouen. 



Trichoptera 



Leptoeerus resurgens Walk. 
Hydropsycbe scalaris Hag. 
Ilnlosus guttlfer Walk. 



Panorpa rufescens Ramhur 
P. maculosa Hag. 



Gouiotaulins dispectus Walk 
Neuronla postica Walk. 



Hecoptera 

Blttaous strlgosus Hag. 



Hemiptera 



Neuroptera 

Polystoe<*botes piinotatiis Fabr. I Corydalis cornuta Linn. 



Cantbopborus cinctiis Beauv. 
Podisus iiiaculiventris Say 
P. placidus Vhler 
Brocbymeua 4-pnstnlata Fahr. 
CosDiopepla carnlfex Fabr. 
Euscbistiis scrvus Say 
E. trlstlgnuis Say 
E. flssilis Uhlrr 
E. variolariiis P. B. 
Cocnus del ins Say 
Pentatoina junip<Tnna Linn. 
Mnrgantia bistrionlca llahn. 
Nczara bilaris Say 
Annsa tristis DcG. 
Alydus ouriinis Say 
Ivpptoc<»ris trivlttnlus Say 
Blissus UMK'op torus Say 



Lygaeus turcicus Fabr. 
r^ptoptema dolobrata Linn. 
Calocorls rapidus Say 
LygUR i)ratensis Linn. 
P(XH»ilooap8U8 linoatus Fabr. 
Capsus ater Linn. 
Piesnia cinerea Say 
Corytbuca arcuata Say 
Pbymata wolffii Her. Sch. 
Nabis rufusculus Reut. 
Aebolla inultispinosa DeO. 
Liiimotrecbns margiuatus Say 
Colostoma americana Leid. 
Xotoneota undulata Say 
Cicada tibicen Linn. 
(•. septendecim Linn. 
Pi'blilia c<mcava Say 
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P. bioinctus Oodg. 
C'eresa bubal us Fahr. 
C. dieeros Say 
Stictocepbala inormla Fahr. 
Sniilia canielua Fahr. 
Tolainona aniix^loposidis Harr. 
Knrhoiiopa binotata Say 
Ormenis prulnosus fiay 
Apbr(»pb()rn snratojjonsls Fitch 



Lppidosaplics ulnii Linn. 
Asfiidiotus porniciosus Comst. 
A. oslroaofonuis Curt. 
A. jincyhis l*Htn. 
A. abiotis Schr. 
Auhicaspis rosac Bouchd 
Diaspis boisduvalil Sign. 



I A. quadrangularis Sap 
( 'last()i)tora proteus Fitch 
Dicdrocepbala niollli>es Say 
1). foeoinoa Forst. 
I), novoboraoensis Fitch 
TIeloobara eouimunis FitcJi. 
Tbaninotottix clitollarius Say 
Knii)o«sca rosao Ilarr. 
Trioza tripunctata Fitch 



Cocculae 



CbionaspiH furfura Fitch 

(\ ouonynii Cow ft t. 

C. anioricaiui 'fohns. 

Kulooaniuni nijrrofasolatuin Pcrp. 

Pulviiiariri iiunnurrabilis Rdihr. 

(Jossyparia spuria Mottccr 

Kernics jjallifonuis Riley 



fONTiniUITTONS TO TOLI.KCTIOX (M^T. H*, 1002-OrT. 15, 

UM)3 

Hymenoptera 

B o ni bus V a g a n s Smith, adult, July 24, C. R. Pettis, Saranac Tnu N.Y. 

M o 1 i 8 H o d i» s s p li a o r a 1 o a o ( 'kll., adult, Sep. 10, T. D. A. Cockerell, 
Pecos N.M. 

M o ^' a e h n e c I o o ni i ? Ckll., adult, Sep. 10, T. D. A. Cockerel!, PeeoH 
N.M. 

M. s a pell <) n i ? ('kll., adult, Sep. 10. T. D. A. Cockerel!, Pimos N.M. 

M. niou a rd a r u m Tkll., adult, Sep. 10, T. D. A. Cockerel!, Pwos N.M. 

P e r d i t a s t o 1 t <' r 1 Ckll., adult. Sep. 10. T. D. A. Cockerel!, Peeos 
N.M. 

('auipoHotus hereulaueus Liuu., adult, May 21, F. R. Calkins, 
Ossiniuj; N.Y. 

V. var. p e u u s y 1 v a u i e u s DefJ. larpe black aut, work ou balsam, 
Oet. .'^1, Jonas H. Brooks, Albauy N.Y. 

P t e r o in a 1 u s p u p a r u in Linn., adult, froui 10 u v a u e s s a a u t i - 
opa LIuu., Feb. S. J. H. Cook, Albany N.Y. 

lU o r b i z a f o r t i e o r n i s >Valsli. <»ak fig jjall on oak. Aug. 24, C. H. 
Peck, Albany N.Y. 

Urocerus tricolor l*rnv.. adult, July IS, James Roy & Co., Troy 
N.Y. 

r> o 1 o r u a a r V e n s i s Say, adult. Ai». .^0, F. R. Calkins, Ossining N.Y. 

K ni p b y t u s c i n <• t i p e s N(»rt., Jidy 11, C. J. Locke, Ojjdeusburp: N.Y. 

Goleoptera 

P b y t o n o ni u s n 1 g r I r o s t r i s Fabr., adult, on clover. Mar. 2r», F. R. 
Calkins, Ossinin^' X.Y. 

M y c e t <» i' b a r e s b i n o t a t a Say, adult, July 11, C. J. Locke, ()gd4»n.s- 
burg N.Y. 



« 
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Spermopbngus robinae Scb., adult, June 6, Reinlein Gasoline 
Torch Co., Mt Vernon 111. 

Chclyniorpba argus Licbt., argus beetle, adult, June 6, C. J. 
Locke, Ogdcnsburg N.Y. 

Coptocyola bicolor Fabr., golden tortoise beetle, adult on peach 
leaves. May 30, Emma S. Thomas, Schoharie N.Y. Same, adult, Juno 6, 
C. J. Locke, Ogdensburg N.Y. 

Galorucella Juteola Mtill., elm leaf beetle, adult on elm. May 25, 
F. R. Calkins, Ossining N.Y. Same, eggs and larvae on elm, July 13, 
F. R. Calkins, Ossining N.Y. 

Diabrotica vittata Fabr., adult on squash, May 25, F. R. Calkins, 
Ossining N.Y. 

Chrysoniola bigsbyana Kirby, adult, June 25, C. J. Locke, Og- 
densburg N.Y. 

Doryphora clivicollis Kirby, adult, July 11, C. J. Locke, Ogdens- 
burg N.Y. 

Cbrysochus auratus Fabr., golden gilt beetle, adults on dogbane. 
July ir>, J. Jay Bai'den, I>ansville N.Y. Same, adult, July 24, C. R. Pettis, 
Saranac Inn N.Y. 

Diabrotica vittata Fabr., striped cucumber beetle, adult, June 
25, C. J. Locke, Ogdensburg N.Y. 

C r i o c r i s 12-p u n c t a t a Linn., 12-spotted asparagus beetle, adult, 
June 3, C. H. Peck, Menands N.Y. 

C. asparagi Linn., asparagus beetle, adult on asparagus. May 25, 
C. L. Williams, (Jlens Falls N.Y. Same, adult on asparagus Sep. 3, W. P. 
Greene, Mt Vernon N.Y. 

Totraopes tetraophtbalmus Forst, adult, July 11, C. J. Locke, 
Ogdensburg N.Y. 

Oh ore a !> i ni a c u 1 a t a Oil v., raspberry cane girdler work on rasp- 
berry canes, June 24, John TJ. Metz, Swormville N.Y. 

( ' e n t r o d r a d o c o 1 o r a t a Harr., adult on buttennit, Jan. 5, O. S. 
Graves, NeNvi)ort N.Y. 

I) e s 111 <> c r u s p a 1 1 i a t u s Forst, adult, June 25, C. J. Locke, Ogdens- 
burg N.Y. 

< ' y 1 1 e n e r o b 1 n i a e Forst., locust borer, Oct. 18, W. C. Hitchcock, 
Pitt stow n N.Y. Samo, larvae on locust, June IG, M. T. Richardson, Brook- 
lyn N.Y. 

P r i o II u s 1 a 1 1 c o 1 1 i R Drury, broad-necked Prionus, adult, July 2i), 
Miss M. J. Tycrs, Dobbs Ferry N.Y. 

ii 1 g y r u s g i b I) () s 11 s 1 )(»(;. adult, June 6, Reinlein Gasoline Torch 
Co., Mt Vernon 111. 

P 1 i d 11 o t a I) u n 1 a t a Tiinn., spotted grapevine beetle, Oct 18, 
W. C. Hitchcock, Pittstown N.Y. 

L a c b n o s t o r n a f u s c a Fnibl., larva, June 25, C. J. Locke, Ogdens- 
burg N.Y. 

D i p 1 o t a X i s 1 i b c r t a (Jerni., adults on peach, Sep. 24, J. R. Crandall, 
Ilaujjpange N.Y. 

M a c r o d a c t y 1 n s s ii b s p 1 n o s u s Fabr.. rose beetle, adult on fruit 
trees, Juiu* 10, H. A. Jordan, Coxsackie N.Y'. 

D i r b e I n y c b a e 1 o n g a t a Fabr., adult, June 6, C. J. Locke, Ogdens- 
hurg N.Y. 
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Lyctus parallclopipedus Melsh., adults in ash, July 10, Joseph 
P. McHngh & Co., New York. 

Collops vittatus Say, adult, July -4, C. R. Pettis, Saraiuio Inn N.Y. 

T e 1 e p h o r u 8 c a r o 1 i n u s Fabr., adult, June 25, C. J. Locke, Ogdens- 
burg N.Y. 

P o d a b r u s r u g u 1 o s u « I-.ec., adult, June 25, C. J. Locke, Ogden^burg 
N.Y. Same, adult, July 11. C. J. Locke, Ogdonsburg N.Y. 

r^iupyrid, larva, June 12, George S. Graves, Newport N.Y. 

Chalcophora virginiensls Drury, adults, Oct. 18, W. C. Hitch- 
cock, Pittstown N.Y. 

Mel a not us communis (lyll., adult, July 11, C. J. Locke, Ogdens- 
burg N.Y. 

Doloplus lateralis Esch., adult, July 11, C. J. Locke, Ogdensburg 
N.Y. 

Alans oculatus Linn., owl beell(\ adult, July 1», C. L. Daggett, 
Albany N.Y. Same, adults, July 27, Fred G. Games, W. Cbazy N.Y. 

Antbrenus verbasci Linn., adult, May 25, F. R. Calkins, Ossiuing 
N.Y. 

C b i 1 o c o r u s b i V u 1 n e r u s Muls., twice-stabbe<l ladybeetle, adult 
(feeding on San Jose scale) June VS, Mr Hotchkin, Biughamton N.Y. 

A d a 1 i a b i p u n c t a t a Linn., tw^-spotted lady beetle, adult, July 31, 
George S. Graves, NewiK)rt N.Y. Same ou Norway maple, June 12, M. F. 
Tiger, Patchogue N.Y. Same, larvae on rose, June 3, Mrs A. G. Dana, Far 
Uockaway N.Y. 

C o c c i n e 1 1 a t r a u s v e riJ a 1 i s Muls., adult, July 24, C. R. Pettis, 
Saranac Inn N.Y. 

C . On o t a t a IIerl»st, adult, July 24, C. R. Pettis. Saranac Inn N.Y. 

Hydrophllus triangularis Say, adult, June lO, Frances Mc- 
carty, Albany N.Y. 

•II a r p a 1 u s e r r a t i c u s Say, adult, July 24, C. R. Pettis, Saranac 
Inn N.Y. 

A g o n o d e r u s p a 1 1 i p e s Fabr., adult.. May 21, F. R. Calkins, Ossiu- 
ing N.Y. 

P t e r o s t i c b u s 1 u c u b 1 a n d u s Ssiy, adult, July 24, C. R. Pettis, 
Saranac Inn N.Y. 

C i c i n d e 1 a p u n c t u 1 a t a Fabr., adult, July 0, Richard Lohrmann, 
Ilerldmer N.Y. 

C. repanda l>ej., adult, Junt» 25, 0. J. Locke, Ogdensburg N.Y. 

('. V u 1 g a r i s Say. adult, Juiy 24, C. R. Pettis, Saranac Inn N.Y. 

('. generosa Dej., adult, July (J, Richard Lohrmann, Herkimer N.Y. 

i\ C - g u 1 1 a t a Fal>r., adult, June 25, C. J. Locke, Ogdensburg N.Y. 

Siphonaptera 

C e r a t o p s y 1 1 u s s e r r a t 1 c e p s. cat Men. adult, infesting bouse, 
Sep. 14, Otis Arnold, All»any N.Y. 

Diptera 

Mosquito, larvae and adults, July 11, C. J. Locke, Ojrdensburg N.Y. 
P s r o p b o r a c i 1 i a t a Fabr., aduit, Aug. (», H. C. Weeks, Shetips- 
beatl liay. Brooklyn N.Y. 

ChironomtdB, adult, Ap. 30, F. R. Calkins, Osa\\\\\\%'^.X. 
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L a s i o p t e r a v i t i s ? O. S., June 4, Francesco Landini, New York. 

T h e r i o p 1 e t e s a f f i n i s adult, July 24, C. R. Pettis, Sarauac Inu 
N.Y. 

Tabanus atratus Fabr., uiouniiiig horsefly, adult, July 7, Abraham 
Knechtely Albany N.Y. 

Syrphus ribesii Linn., adult, Ap. 30, F. R. Calkins, Os8hiiug N.Y. 

Strationiyid, adult, May 25, C. L. Williams, (;iens Falls N.Y. 

Tacbiuid sp., pui>arium infesting stalk l>oi*er, July 15, C. L. Williams, 
Glens Falls N.Y. 

Polleula rudis Fabr., cluster fly, adults in house, Sep. 1, K. B. 
Christman, Burtonville N.Y. 

1* h () r b i a b r a s s 1 c a e Bouebe, cabbage root maggot, larvae in tur- 
nips, Nov. 18, J. J. Cormot, Phoeni.v IM. 

P . c e p a r u in Meigen, onion maggot, grubs on onions, June 11>, Mr 
YanDerzee, Kenwood N.Y\ Same, Mar. 25. F. R. Calkins, Ossining N.Y. 

Try pet a louglpennis Weid., adult, on Hellanthus, July 31. 
George S. Graves, Newport N.Y. 

Lepidoptera 

P a p 1 1 1 o p o 1 y X e n <» s Fabr., adult, F<'b. 11, R. K. Colville, Kenwood 
N.Y. 8anie, larva, June IG, Mrs Humphrey, Watervliet N.Y\ 

lM<M-i8 oleraeea Ilarr., cabbage butterfly, adult, July 14, Carl 
Heiser, Ma lone N.Y. 

B a s i 1 a r c h i a a r t h e m i s Dr. banded purple, adult, June 17. 
Mrs A. M. A. Jackson, Camillus N.Y. 

Spheeodlna abbotii Swains, Oct. 18, W. C. Hitchcock, Pitts- 
town N.Y. 

S a ni i a c e c r o p i a Linn., ceci*opia moth, adult eggs, June 12, 
A. Saunders, Kiilge road, Irondequoit N.Y'. 

'1' e I e a p o 1 y p b e m u s Cramer, egg and cocoon, June 6, C. J. Locke, 
()gdensl)urg N.Y. 

C t e n u c h a v 1 r g i n i c a (.'harp., adult, June 25, C. J. Locke, Ogdeus- 
burg N.Y'. 

E s t i g m e n e a c r a e a I>r. salt marsh caterpillar, adult, June U. 
George S. Graves, Newport N.Y. 

A 1 y p i a o c t o m a c u 1 a t a Fabr., 8-si>otted forester, larvae <»u 
Virginia creeper. July 2<{, Percy MacG. Allen, Albjiny N.Y. 

N o c t u a c 1 a n d e s 1 i n a Ilarr., adult, June 25, C. J. Locke, Ogdeus- 
burg N.Y. 

F c 1 1 i a s u I) g (> t li i c a ? 1 la worth, larva on cabbage, June 25. C. J. 
Locke, Ogdensburg N.Y'. 

Mamestra picta Ilarr., zel>ra caterpillar^ larva on strawberry. 
June 0. 0. L. Williams, Glens Falls N.Y. 

H e 1 i () p !i 1 1 a p s e u d a r g y r 1 a (Uienee, adults. May 21, F. B. 
Calkins. Ossining N.Y. 

X y 1 i n a 1 a t i c i n e r e a ? (4rot(\ larva on i)each. May 28, Henry G. 
Parsons. Milton N.Y. 

11 e 1 I <) t h i s A r m i g e r ini])n.. corn worm, larva on corn. Aug. 25, 
Dr M. W. VanDenburg, Mt Vernon N.Y. 

II e t e r o c a m p a b i 11 n e a t a I*aclv., larvae on beech, July 12, S. H. 
]fta,irs, Irvington N.Y'. 
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Notolopbus antlqua Liuu., larva, June 25, C. J. Locke, Ogdeus- 
burg N.Y. 

T o 1 y p e V e 1 1 e (1 a ? Stoll, lappet moth, larva on ai>plo, June 13, Mr 
Hotchkiii, Biuglia niton N.Y. 

H y d r I a u n d ii I a t a Linn., on cherry, Aug. 15, C. R. Pettis, Saranac 
Inn N.Y. 

P r i o n o X y K t u K V r o h i n i a (* IN^'k. hirvae on beeeh. Jan. 5, 
George S. Graves, Newport N.Y. 

S a n n i n o i d e a e x 1 1 i o s a Say, Oct. 18, W. C. Hitchcock, Pittstown 
N.Y. 

S e .s i a ace r n 1 rieni., maple Heslan, larva on maple, Sep. 18 W. C. H., 
Hartley Uall Pa. 

K V e r g e s t i s s t r a m 1 n a 1 i s iliil>n., black headeil cabbage worm, 
larvae on turnip, July '^2, George S. Graves, Newport N.Y. 

II y p s o p y g i a c o s t a 1 i s Fabr., clover hay worm, larvae, Mar. ir», 
J. Mace Smith, Ithaca N.Y. 

A re hips rosaceana Harr., adult, June fi, Reinlein Gasoline Torch 
Co., Mt Vernon N.Y. Same, July 11, C. J. Locke, Ogdensburg N.Y. Same, 
larva on rose, June 25, C. J. Locke, Ogtlensburg N.Y. 

G e 1 e e h i a a e e r 1 e 1 1 a Clem., larva on maple, Aug. 27, George S. 
Graves, Newport N.Y. 

B u c c u 1 a t r i X p o m i f o I i e 1 1 a Clem., apple leaf Bucculatiix, co- 
<iM)ns on apple, Nov. 17, L. L. Woodford, Berwyn N.Y. 

T 1 n e o 1 a b 1 k e i 11 e 1 1 a Hummel, clothes moth, larva in a mattress, 
June 25, Mrs P. N. Nicholas, Geneva N.Y. 

Neuroptera 

P s o e u s V e n o s u s Burm., on maple, Aug. 12, George S. Graves, 
Newport N.Y. 

Sialis infumata Newm., alder lly, June <», C. J. Locke, Ogdens- 
burg N.Y. 

Trichoptera 

M y s t a c i d e s nig r a Linn., July 1 1, C. J. Locke, ()gd<»nsburg N.Y, 

Plecoptera 

T a e n i <» i> t c r y x f a s c i a t a Burm., Mar. 25, F. R. Calkins, ()s.siniii;; 
N.Y. 

P t e r o n a r c y s r e g a 1 i s Newm., a<lult, Jime (J, C. J. Locke, Ogdens- 
burg N.Y. 

Hemiptera 

C a n t h o p h o r u « ductus Beauv., adult, July 2-1, C. R. Pettis, Sara- 
nac Inn N.Y. 

? N e z a r a h 1 1 a r i .s DeC, nymphs killing asimnigns iKM'tle ^r^nhs, 
Sep. 3, W. P. Greene, Mt Vernon N.Y. 

Leptopterna dolobrata IJnn., on wheat, June 15, J. Jay 
Barden, Stanley N.Y. Same, adult, June 2.\ C. J. Locke, Ogdensburg N.Y'. 
Same, July 11, C. J. Locke, Ogdensburg N.Y. 

Calocoris rapidus Say, adult, June 25, C. J. Locke, Ogdensburg 
N.Y. 
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PoecUocapsus lineatus Fabr., July 11, C. J. Locke, Ogdens- 
burg N.Y. 

Capsus ater Linn., adult, June 25, C. J. Locke, Ogdonsburg N.Y. 
Same, July 11, C. J. Locke, Ogdensburg N.Y. 

Acanthia Icctularla IJnn., bed])ug, July 24, C. R. Pettis, Sara- 
nac lim N.Y. 

Corytbuea maruiorata IJliler, adults ou ohrysautbemum, Juue 
1, Harry Blanvelt, Cocyman N.Y. 

C or! sous subcoleopter us Kirby, adult, July 24, C. R. Pettis, 
Saranac lun N.Y. 

Acbolla multispiuosa De(i. uympbs ou grape, May 25, F. £. 
Calkins, Ossiuiug N.Y'. 

(3i c a (1 a t i b i c e n Liun., harvest fly, adult, Aug. 12, George S. Graves, 
NewiHjrt N.Y'. Same, Aug. 24, H. B. Taylor, Albany N.Y. 

C e r e s a t a u r i n a Flteb, tree hopper sears on apple, A p. 24, Mr 
Niles, Chatham N.Y. 

Telemona recllvata? Fitch, July 11, C. J. Locke, Ogdensburg 
N.Y. 

Psylla pyricola Kiley, pear psylla, all stages ou pear, July 26, 
Jacob H. Wagar, Cropseyville N.Y\ Same, nymphs on i^ear, Aug. 17, Miss 
M. L. Williams, Sherburue N.Y. Same, pupa ou pear. May 25, G. F. White, 
Preston Hollow N.Y. 

C h e r m e s p i n I c o r t i o i s L^tch, pine bark chermes, eggs on white 
pine, May 2, C. R. Pettis, Saramu; Inn N.Y. 

1* m p h i g u s t e s s e 1 1 a t u s Fitch, larvae and adult on alder, Aug. 
*J5», C. R. Pettis, Saranac Inn NY. 

P. popularius Fitch, adult on poplar P. balsamifera, July 
24, C. R. Pettis, Saranac Inn N.Y"^. 

il o r m a p h i s h a m n m e 1 i d i s Fitch, galls on witch hazel, Aug. 12, 
George S. Graves, Newport N.Y'., 

S c h i z o n e u r a a m e r i c a n a Uiley, adults on elm, June 15, C. J. 
Locke, Ogdensburg N.Y. 

L a V h n u s v i m i n a 1 i s Fonsc, adult. May 25, F. R. Calkins, Ossin- 
ing N.Y. 

i ) r e p a n o s i p h u m a c e r i f o 1 i i Thos., adults on A c e r s a c - 
c h a r i n u m June 2<>, George S. Graves, Newport N.Y. 

A p 11 i s g o s s y p i i (; lover, adults and larvae on tomato, Aug. G, C. H. 
Peck, MtMiands N.\\ 

? N e (• t a r i> p li o r a till a e !\l(»nell, basswood louse, c^gs on basswood, 
Nov. 24, L. L. Woodford, Herwyu N.Y. 

N e (• I a r o p h o r a r u d b e c k i a e Fitch, adults on U u <! b e c k i a 
i a (• i n i a t a , .June 25. G. G. Atwood, Albany N.Y". 

M y z II s r i 1) i s Linn.V on U i b e s an re u m , July 8, W. H. Harrison, 
Lebanon Springs X.Y. 

M. cerasi Fabr., on cherry. May 25, F. R. Calkins, Ossining N.Y. 
Same, larvae and adult on I* r u n us p e n n s y 1 v a n i c a , July 24, C. R. 
Pettis, Saranac Inn X.Y'. 

K h () p a i o s i j) li u m sol a n i Thos., tomato louse, all stages, on 
tomato, June 1), J. M. Dolph, Port Jervis N.Y. 

C 11 7 i i /> t e r u s b e t \i \ u o c o \ e \\\i Vilv^U, birch leaf aphis on cyt 
li'nviHl birch, Aug. 8, E, P, yaul^ew, Y.uaXQx^xiXiMaXx^.'T, 
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Lopidosaphes ulml Liim., appletree bark louse, eggs on lilac. 
Mar. 17, T. L. M., Staten Island N.Y. Same, adults on willow, May 2, X. T. 
Bichardson, New York. 

Cliryaomphalus tenebrlcosus Ck)mst., gloomy scale Insect, 
on maple, Dec. 29, 0. W. Herrick, Vlcksburg Miss. 

Aspidlotus pernlciosus Ck)mst, San Jos6 scale, adults and 
young on apple, Nov. 3, Edward V. Cox, New York city. Same, adults and 
young on peach and plum, Dec. <29, 0. W. Herrick, Ellisville Miss. Same, 
adults on Japanese quince, Feb. 23, Albany N.Y. Same, young adults on 
Japanese quince. May 7, M. T. Blohardson, New York. Same, adults on 
apple. May IG, A. N. Cloud, Coxsackie N.Y. Same, adults on pear, June 9, 
George M. Adams, Spencerport N.Y. 

A. forbesl Johns., cherry scale insect, adults on cherry, Dec. 29, Olenn 
W. Herrick, Meridian Miss. 

A. a n c y 1 u s Putn., Putnam's scale, young on apple (fruit) Nov. 10, 
C. H. Darrow, Geneva N.Y. Same, adult on white birch, Ap. 7, Prof. C. F. 
Hodge, Clark University, Worcester Mass. 

Poliaspis carissae Ckll., adults on carlssa, Deic. 22, T. D. A. 
Cockerell, East Las Vegas N.M. 

P h iMi n <• a s p i s n a t a 1 e n s i s Ckll., adults on ii.aiit^o, Dec. J2, T. D. 
A. Cockerell, East Las Vegas N.M. 

Aulacaspis rosae Bouch6, rose scale iiiswt, on blackberry, Nov. 24, 
I. I. Woodford, Berwyn N.Y. 

C h i o n a s J) i 8 e u o n y m i Conist, euonymus scale, adults on euouy- 
mus, Sep. 19, T. W. Baldwin, Nyack N.Y. 

C. 1 i n t n e r 1 C^omst., adults on cornus, Ap. 27, H. C. Peck, Rochester 
N.Y. 

E u 1 e c a u i u ni t u 11 p i f e r e a e Cook, tuliptroe scale insect, adults 
and young on tulip, Aug. 2, Mrs W. H. Whitaker, Flushing N.Y. 

E. prunastri? Fonsc, New York plum scale, adults on pear, June 
12, E. L. Mitchell, Clarksville N.Y. 

E . n i g r o f a s e i a t u m Perg., black banded lecanium on peach, May 1, 
G. S. Clarke, Milton N.Y. 

E. arnieniacuni Craw., adults on crimson rambler rose, May 26, 
Kyron S. Wheeler, Berlin Mass. 

Coccus hesi)oridum Linn., on begonia, June C, C. J. Locke, Og- 
densburg N.Y. 

Lecanium sp., adult on trumpet vine, June 10, C. £. Eldrldge, Leon N.Y. 

Pulvinaria innumerabllis Kathv., maple tree scale insect, 
adult on maple, June 20, M. T. Tyers, Dobbs Ferry N.Y. 

Halimococcus lam pas Ckll., adults on palm, Dec. 22, T. D. A. 
Cockerell, East Las Vegas N.M. 

Orthoptera 

(' e u t h o p h i 1 u s m a c u 1 a t u s Say, spotted wingless grasshopper, 
adult. May 15, C. E. Wletlng, Coblesklll N.Y. 

Thysanura 

Achorutes packardi Folsm., adults on peartree bark Ap. 7, 
A. W. K. Lick, Germantown N.Y. 
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Araclmida 

Micrathena saglttata Walck., adult killing asparagus beetles, 
Sep. 3, W. F. Greene, Mt Vernon N.Y. 
Ixodes cruciarius Fitch, tick, Ap. 21. C. H. Forth, Dannemora 

N.Y. 

Dermacentor amerlcanus, the dog or wood tick, adult on dog, 
July 20, E. N. Hnyck, Rensselaer^ille N.Y. ' 

('berues sanborni Ilagen, adult on house fly, Sep. 7. Dr H. E. 
Smith, Norwich N.Y. 

Trombidium muscarum Riley, adults on house fly, Sep. 7, ]>r 
H. E. Smith, Norwich N.Y. 

Phytoptus quadrlpes Shimer, galls on Acer dasycarpum, 
July 3, 6. 6. Atwood, Albany N.Y. 

Bryobia pratcnsis Garm., clover mite, eggs on peach. Nov. 17, 
L. I. Woodford, Berwyn N.Y. 

(JamasuKS sp. adult? May 21, F. R. Calkins, Ossining N.Y 

Hyriapoda 

Scutigera forceps Raf ., house centipede, adults in house, Sep. 22; 
Chancey Whitmyre, Schenectady N.Y. 



The following; is a small collection, except a few species which 
have not been determined, of insects kindly contributed by Mr 
J. R. de la Toitc Bueno of New York city, who collected the same 
in that vicinity. 



Cossonus platalea Say 
Centrinus picuniuus Hbst, 
C. soutellum-album Say 
Madams undulatus Say 
Baris transversa Say 
Copturus iiiinutus Lee. 
Conotracheliis Rcnienlus Lee. 
C. nenuphar Hbst. 
Gyiimetron teter Fahr, 
Antlionomus sijijjnatus Say 
Oti<U)cci>hahis ehevrolatii Horn 
Pbytononius nigrirostris Fahr. 
P. ininetatus Fahr. 
Apion nigrum Hbst. 
Sitoncs flavescons Marsh 
S. liispidulus Germ. 
Aphrastus tacniatus Oyll. 
Otiorliynolms ovatus Linn. 
Phyxolls rigidiis *S'rt// 
Attolabua nigripes Lee. 
Rhynchites bicolor Fahr. 
Eugnamptus collaris Fahr. 
Rliipiphorus limbatus Fahr, 



Mordellistena aspersa Melsh, 
M. comata Lee. 
M. trifasciata Say 
Mordella marglnata Melsh. 
Bruchus musculus Say 
Cerotoma caminea Fahr. 
Trichina affinls Chry. 
Ligyrus gibbosus DeG. 
Chalepus trachjrpygus Burm. 
Anomala lucicola Fahr. 
Macrodactylus subspinosus Fahr. 
Chauliognathus pennsylvanicus DeO. 
Photinus consanguineus Lee. 
Lucidota atra Fahr. 
Calopteron reticulatum Fabr. 
Adalia bipunctata Linn. 
Coccinella 9-notata Hhst, 
Hippodamia glaclalis Fahr. 
Silpha surlnamensis Fabr. 
Ilarpalus caliginosus Fabr, 
Casnonia pennsylvanlca Linn. 
Cicindela punctulata Fabr. 
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EXPLANATION OP PLATES 

PLATS 1 

Dorsal view ofEniscopilns arcuatus Felt 

PLATE 2 

Opiiionid wings 

10i)hion ferruginipennis Felt 
2 0phioii bifoveolatum BruU^ 
SOphion bilineatum Say 
4Eni8copilu8 appendiculatus Felt 

5 Ophion abnormuni Felt 

6 E r e m o t V 1 11 s m a e r u r n s Linn. 

PLATE 8 

Work of Chrysanthemum lace-bug, Corythuea marmo - 
rata Uhler 

PLATE 4 

Chrysanthemum lace-bng 

Corythuea ni a r m o r a t a Uhler 

1 Section of leaf showing insertion of eggs below the surface 

2 Dorsal spines of stage 1: a, arising from cone-shaped base, 

6, directly from tlie body 

3 Lateral abdominal spine of stage 1 

4 Dorsal view of nym])h in stage 2 

5 Doi*sal spines of stage 2: cr, arising from cone-shajied base, 

6, directly from the body 

6 Lateral abdominal s[»ine of stage 2 

7 Dorsal spinels of stage o: a, arising from cone-shafied base, 

6, direct Iv from the lx)dv 

8 Lateral abdominal spines of stage 3 

9 Dorsal view of nymi»h in stage 4 

10 Lateral abdominal s])inos of stage 4 

11 Doraal spines of stage 4 : «, arising from cone-shai)ed base, 

h, directly from tlie body 

12 Lateral abdominal si>ines of stage 5 

13 Antennae in stage 5 





Op li Ion Id wings 



Work of ilirjsi 



Obrrsaatbemum lace bui; 
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abnonnum, Opbion, 114, 121-22. 

acerlfolii, Drepanosipbum, 135, 181- 
82. 192. 

aceris, Chaitophorus, 134, 191. 

aceml, Scsia, 200. 

Acknowledgments, 96. 

Adalia bipunctata, 136. 

Adirondacks, relation of forest fires 
to Insect attack, 168-69. 

Admiral butterflies, red, 184. 

agarici, Phora, 193. 

agassizii, Ilalisidota, 106. 

Agrilus anxius, 186. 

Albany county, summary of volun- 
tary reports from, 174. 

albifrons. Symmerista, 118. 

Alder, webworm injuring, 183. 

Allen Nursery Co., certificate issued 
to, 95. 

Ambrosia beetle, 169, 170, 172. 

American economic entomology, lit- 
erature of, 196. 

americana, Apatela, 183. 

americana, Malacosoma, see Mala- 
cosoma americana. 

americana. Schizoneura, 181. 

Anasa tristis, 175, 177, 180, 185, 189. 

? Authonomus signatus, 187. 

antiopa, Euvanossa, 180. 185, 186. 

Ants, 184, 198. 

anxius, Agrilus, 186. 

Apatela americana, 183. 

Apntelodes torrefacta, 102. 

Aphids, see Plant lice. 

Aphis, apple, 131-33, 177, 182, 185, 
187, 189, 191. 
birch, 136. 

cabbage. 133-34, 176, 180, 182. 
cherry. 133. 175, 177, 185, 186, 188. 
elm, 134-35. 
w'f>oly beech, 136. 

Aphis brasslcae, 133-34. 176, 180, 
182. 
mnli. 131-33, 177, 182, 185, 187, 
189, 191. 



appendiculatus, Eniscopilus, 108, 

113. 
Appletree, insects injurious to: 

Aphis mali, 177, 182, 185, 189. 

Hypliantria textor, 182, 183, 188. 

Macrodactylus sufbspinosus, 181. 

Myzus cerasi, 185. 

plant lice, 177, 182, 185, 187. 

Psocus ? venosus, 182. 

Saperda Candida, 186. 

Tmetocera ocellana, 183. 
Appletree aphis, 131-33, 177, 182, 

185, 187, 189, 191. 
Appletree bark louse, 195. 
Ajppletree borer, 186. 
Appleti-ee tent caterpillar, 138-39, 

175, 176, 177, 178, 180, 181, 183, 

184, 186, 188, 190, 191, 193. 
Appletree worm, yellow-necked, 

182. 
Apricots, Dlabrotica 12-puDctata In- 
juring, 138. 
Aquatic Chrysomelidae, 199. 
Aquatic insects of New York state, 

93, 94, 200. 
Aquatic Nematocerous Diptera, 199. 
Arachnida, contributions of, 220. 
arctiae, Ereraotylus, see EJremotylus 

arctiae. 
arcuatus, Eniscopilus, 108, 112-13. 
armicollis, Magdialis, 167. 
Army worm, parasite of, 109. 
Arsenate of lead, 142, 148, 194, 195. 

196, 199. 
Arsenical poison, 137. 
Ash, mountain, Diplotaxis frondi- 

cola injuring, 137. 
Ashmead. W. H. acknowledgments 
to, 97, 105; cited, 104, 105, 106, 111, 

116, 120. 
asparagl, Criocerls, see Crioceris 
. asparagi. 

Asparagus beetle, 143. 176, 178-79, 
189, 197. 

spotted, 190. 
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Aspen, Chaitopborus populicala in- 
juring, 136. 

Aspldlotus pernlcioeus, 91, 140-41, 
151-66, 192, 193, 194, 195, 196, 197. 

Aster, insects Injurious to: 
Lygus pratensls, 145. 
sawfly. 188. 

atalanta, Vanessa, 184. 

Automerls lo, 102, 105. 

Balm of Gilead, Pemphigus popu- 
lar! us injuring, 136. 
Balsam, insects injurious to: 

Chrysobothris pueilla, 172. 

Chrysobotbris scabrlpennis, 172. 

Polygraphus rufipennls, 169. 

Xyloterus lineatus, 172. 
barbita, Magdalis, 167. 
Barden, J. J., aclcnowledgments to, 

95. 
Bark beetle, coarse- writing, 167. 

pine, 167. 
Bark borers, 167. 
Beans, Insects injurious to: 

Crepidodera cucunneris, 179. 

leaf hopper, 182. 

plant lice, 183. 
Beech, insects injurious to: 

Pemphigus imbricator, 135. 

plant lice, 191. 

Polygraphus ruflpennis, 169. 

Tremex columba, 171. 
Beech, purple, insects injurious to: 

Notolophus leucostigma, 191. 

Phyllaphis fagi, 136, 191. 

Seirodonta bilineata, 191. 
Beech aphis, woolly, 136, 191. 
Beechtree blight, 135-36. 
Beets, Pegomyia vidna injuring, 

185. 
Beneficial insects, 97-125, 150-51, 

194. 
betulaecolens, Callipterus, 136. 
bifoveolatum, Ophion, 114, 119-20, 

121. 
bilineata, Seirodonta, 191. 
bilineatum, Ophion, see Ophion 

bilineatum. 
bimaculata, Oberea, 178, 186. 
bipunctata, Adalia, 136. 



Birch, insects injurious to: 

Agrilus anxlus, 186. 

Chrysobothris femorata, 171. 

Dryocoetes eichhoffi, 171. 

plant lice, 182. 

Polygraphus rufipennls, 169. 

Ti-emex columba, 171. 
Birch, cut-leaved, Callipterus betu- 

laecolens injuring, 136. 
Birch aphis, 136. 
Birch borer, bronze, 186. 
Black flea beetle, 176, 179, 180, 181. 

185, 189. 
Black knot. 182. 
Black lady beetle, littie, 150-51. 
Black woolly bear, 182. 
Blackberry bushes, Oberea bimacu- 
lata injuring, 178, 186. 
Blauvelt, Egbert, on Corythuca 

marmorata, 125, 129; on Lygus 

pratensls, 145. 
Blauvelt, Harry, on Corythuca mar- 
morata, 125. 
Blennocampa pygmaea, 142. 
Blepharoceridae, 199. 
Bordeaux mixture, 199. 
borealis, IVibolia, 181. 
botrana. Polychrosls, 142-43. 
Bowman, Thomas & Son, nursery 

certificate issued to, 95. 
Box elder, insects injurious to: 

Chaitophorus negundinis, 135, 
183. 

plant lice, 182. 
Box elder plant louse, 135. 
brassicae, Aphis, see Aphis brassl- 

cae. 
brassicae, Phorbia, see Phorbia bras- 
sicae. 
Bronsfe birch borer, 186. 
Brown Bros. Co., nursery certificate 

issued to, 96. 
Brown tail moth, 197. 
Brown woolly bear, 182. 
Bruchus pisorum, 194, 195. 
BrullC, Auguste, cited, 103, 111, 

120. 
Bruner, Lawrence, cited, 101, 104. 
brunneus, Rhyncolus, 170. 
Bud moth, 177, 178, 183. 
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Bumble flower beetle, 190. 

Buprestid. G-spotted, 171. 

Burdock, plant lice on, 182. 

Poecllocapsus lineatua Injuring. 
179. 

Butternut, Da tana Integerrlma in- 
juring. 183. 

Cabbage, inpocts injurious to: 
Aphis bnisslcao, 133. 180. 
Phorbia brassicae, 143, 175, 179, 
187, 192. 

Cabbage aphis. 1^3-34, 175, 180. 

Cabbage butterfly, 175, 176, 178, 
180, 182, 183, 18G. 

Cabbage maggot, 143-44, 175, 179. 
192. 

Cabbage worm, 178. 187. 
black-headed, 182. 

calcarata, Saperda, 18G. 

calligraphus, Touiicus, 167, 193. 

Calllpterus betulaecolens, 136. 
ulmlfolil, 134. 

Callosaniia promethea, 102, 105. 

Candida, Saperda, 186. 

Cankerworms, 170, 183, 184, 191. 

Oarbolic soap emulsion, 144. 

Carbon bisulfld, 145. 

cardlnalls, Noyius, 194. ' 

Carpocapsa pomonella, 139, 183, 187, 
191. 

Carrot rust fly, 197. 

earyae, Hallsidota, 118. 

Case-bearer, cigar, 179. 

Cat flea, 145. 

Cattaraugus county, summary of 
voluntary reports from, 174-76. 

Caulfleld, F. B., cited, 111. 

Cayuga county, suniniary of volun- 
tary reports from, 176. 

Cecldomyia destructor, 178, 179, 183. 

cecropia, Samia, 102. 

Cedar birds, 186. 

ceparum, Phorbia. 144, 187. 

Oeramblcld, 172. 

cerasi, Myzua, }*fe Myzus cemsl. 

Ceratopsylius serratlceps, 145-47. 

Cetonia, Indlau, 176. 



Chaitophorus acerls, 134, 191. 

negundinVs, 135, 181, 183. 

I)opulicoln, 13(>. 
chalybea, Haltica, 142. 
Chambers, V. T., cited. 104. 
Charlton Nursery Co., certificate 

issued to, 95. 
Chase Bros. Co., nursery certiflcate 

issued to, 96. 
i Chemung county, summary of vol- 
untary ^(^ports from, 176-77. 
Cherry aphis, 133, 188. 
Cherry borers. 191. 
Chen-y slug. WIS, 
Cherry tree. Insects Injurious to: 

cedar birds, 186. 

Macrodactylus sul>9i»iniosus, 178. 

Myzus cerasi, 133, 175, 176, 177, 
179, 180, 182, 185, 188-89. 
Chiloconis similis, 93, 150, 194, 196, 

200. 
Chinese lady beetle, 93, 150, 194, 
' 200. 
Chironomidao, 93. 
Chokecherrytrec^s, Malacosoma ?dis- 

stria injuring, 184. 
Chrysanthemum lace bug, 125-29. 

oxplajiation of plate, 221. 
Chrysol)othri8 8p., 170. 

femorata. 171. 

pusilla, 172. 

scabripennis, 171, 172. 
Chrysomelidae, aquatic, 199. 
; c-hrysorrhoea, Euproctls, 197. 
Cigar case-bearer, 179. 
Clarkson, Frederick, cited, 104. 
Ciislocampa [Malacosoma] ameri- 
cana, 193. 

disstria, 193. 
Clover, Phytonomus punctatus in- 
juring, 184. 
Clover leaf weevil, 184. 
Clymonts, T. S., on Polychroels 

botrana, 142. 
Ooccidae. received In exchange, 

201, 205-6; available for exchange, 
213. 
Codling moth, 139, 183, 187. 188, 

191. 
Coleophora fletcherella, 179. 
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Coleoptera, taken at Newport 
N. Y., 107; received in exchange, 
202-3; available for exchange, 
208-11; contributions of, 213-15. 

Coleopterous larvae, 199. 

ColiaB butterfly, 185. 

Collections of insects, 94-95; contri- 
butions to, 213-20. 

coloradensis, Oeuophion, 123, 124- 
25. 

Colorado potato beetle, see Potato 

beetle, 
coluiuba, Treuiex, 171. 
Columbia, Sanila, 102. 
oomes var. vitis. Typhlocyba, 192. 
Comstock, J. 11., acknowledgments 

to, 97; cited, 101, 104, 125. 
concinna, Schlzura, 109. 
confusor, Monohammus, 109. 193. 
Conotrachelus nenuphar, 137, 175, 

184. 

C<x)k, M. T., acknowledgments to, 96. 
Coquillett, D. W., cited, 104. 
Corn, Crepidodera cucumeris injur- 
ing, 179. 

Conx^pondence. 02. 
Oorythuca mannorata. 125-29. 

explanation of plate, 221. 
costale. Ophion, 114. 123. 
Crandall, John R., on Diplotaxis 

lilHirta, 137. 
Crane fly, 187. 
Crepidodera cucumeris, 176, 179, 

180-81, ia-», 189. 
Cresson. E. T., cited, 104. 107, 111, 

lin, 120, 123. 
Crimson rambler rose, lady beetles 

on, 185. 
Criocoiis aspanigi, 143, 176, 178, 
179, 189, 100. 

12 punctata, 190. 
CncumlKT beetle, striped, 177, 179, 

180. 181, 185, 186. 187, 190, 191, 
194. 

Cucumber flea beetle. 176, 179, 180, 

181, 185. 189. 

Cucumber vines. Diabetica vittata 
injuring, 170. 

cucumeris, Crepidodera. see Crepi- 
dodera cucumeris. 



Culicldae, 109 ; received in exchange, 
203-4. 

Curculio, plum, 137, 175, 184. 197. 

Currant «phis, 180, 181. 

Curraet bushes, insects injurious 
to: 

Myzus ribis, 181. 

Poecilocapsus lineatus. 179. 

sawfly, 181. 
Currant wonns, 176, 178, 180, 181, 

184, 185-86, 187, 188. 
Cutworms. 176, 177. 186, 180. 
cyanea, Scutellista, 194. 
cynthia, Philoeamla, 102. 

Daisy, Macrodactylus subspinosus 
injuring, 181. 

Datana integerrima, 149, 183. 
ministra, 182. 

Davis, G. C, cited, 107, 118, 138. 

Davis, K. C, cited, 93, 200. 

decem-Hnentii, Dorj-phora, see Dory- 
phora 10-lineata. 

deflorata, Ecpantheria, 105. 

Dendroctonus terebans, 193. 

destructjor, Cecidomyia, 178, 179, 
183. 

Diabrotica 12-punctata, 137. 
harperi, 138. 

vittata, 177. 179, 181. 185, 186, 187. 
190. 194. 

Diacrlsia virginica, 105, 115. 

Dilwlia Iwreal'is, 181. 

dimidiatUiS. Phymatodes, 171. 

Dlplosls pyrivora, 191. 

Diplotaxis frondicola. 137. 
lil>erta, 137. 

Dlptera, received in exchange, 208; 
available for exchange, 211; con- 
tributions of, 215-16. 

Diseased and dying trees and in- 
sect attack, 167-73. 

Diseases and pests, 196. 

Disonycha triangularis, 181, 182. 

disstrla. Malacosoma, see Malacos- 
oma disstria. 

Dock, insects injuring, 181, 182. 

Dog flea, 145. 

domestica, Musca. 198. 
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Doryphora 10-lIneata, 175, 176, 177, 
178, 180, 184, 185. 187, 190, 192. 

Dragon fly, 187. 

Dreimuosiphuin acf^rifolii, 135, 181- 
82, 192. 

Dryoc'oetes eicbhoffi, 171. 

duodecim-pimetata, Diabrotiea, 137. 

Dust and othor sprays, 195. 

Dutchess county, summary of vol- 
untary reiwrts from, 177-78. 

Ecpantheria deflorata, 105. 
Eggi)lant, insects injurious to: 

Crepidodera cuciuneris, 189. 

Diabrotiea vittata, 187. 

plant lice, 187. 
Ebrhorn, E. M., species received 

from, 201. 
eicbhoffi, Di-yocootes, 171. 
Elm, insects injurious to: 

Callipterus ulmlfolii, 134. 

Disonycha triangularis, 181, 182. 

Galerucella luteola, 147, 191. 

Hypbantria textor, 188. 

plant lice, 182, 187. 

Sebissoueura amerieana, 181. 
Elm aphis, 134-35. 
Elm borer, 1G7. 
Elm flea beetle, 181, 182. 
Elm leaf beetle, 91, 134, 147, 174, 

189, 190, 191, 195, 196. 
Elm snout beetle, 167. 
Emmons & Co., nursery certificate 

issued to, 96. 
Eniscopllus, 101, 107. 

appendiculatus. 108, 113, 221. 

arcuatus. 108, 112-13. 
explanation of plate, 221. 

purgatus. 98, 100, 107, 108-11, 112. 
Entomology, handbook, 193. 
Epargyreus tityrus, 118. 
Eremotylus, 101. 

arctiae, 100, 101, 102, 105-6, 107. 

glabratus, 101, l(Xi-7. 

macrurus. 97, 99, 100, 101-4, 105, 
106, 107, 221. 
Erie county, summary of voluntai'y 

ivi)orts from, 178. 
Eriocampoidos llmaclna, 186. 



Eulecanlum juglandis, 141-42. 
tullpiferae, see Lecanium [Bhile- 
canium] tuliplferae. 
Euphoria inda, 176, 190. 
Euproctis cbrj'soiThoea, 197. 
Euvanessa antiopa, 180, 185, 186. 
Evans, J. D., cited, 104, 111, 116. 
t:vergestl8 stramenalls, 182. 
Exchanges, system of, 95, 200-13. 
Explanation of plaW, 221. 

fagi, Phyllapbis, 136, 191. 

Fall webworm, 92, 149, 177, 180. 

182, 183, 188, 193. 
Fallou. cltCMl, 104. 
Felt, E. P., Monograph of Genus 

Saperda. 94. 
Feltia gladiaria, 115. 
femorata, Chrysobothris, 171. 
ferruginiipennis, Ophion, 114, 122. 
Fidia viUcIda, 92. 192, 193-94, 195, 

196, 197, 198, 199. 
First National Nurseries, certificate 

issued to. 96. 
Flea beetle, black or cucumber, 

176, 179, 180. 181, 185, 189. 
Fleas, 145-47, 195. 
Fletcher, James, cited. 111. 
fletcherella, Coleophora, 179. 
Flies, 175, 198. 

black. 199. 
Forbes, S. A., cited, 101, 120. 
Forest and shade trees, insects in- 
jurious to, 94. 
Forest fires and insect attack, 168- 

69, 199. 
Forest tent caterpillar, 149, 174, 177, 

181, 183, 184, 193. 
Forest trees, insects injurious to, 94, 

147-49, 192. 
frondlcola, Diplotaxis. 137. 
Fruit growers and truckei'S, hints 

to, 197. 
Fnilt growers association, work 

and observations In 1002, 196. 
Fruit tree bark lH?etle, 191, 200. 
Fruit tree insects. 137-42. 
fuliginiiKMmis, Ophion, 102. 
fulvoguttata. Mclanophlla. 171, 172. 
Fyles, T. W., cited, 104. 
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GUerucella luteola, 91, lai, 147,174, 
189, 190, 191, 195, 196. 

Gall beetle, gouty. 178, 186. 

Garden insects, 143-45. 

Garmun, H., species received from, 
201. 

Gartered plume moth, 189. 

Genesee county, summary of volun- 
tary reports from, 178-80. 

Genophion, 101, 123. 
coloradensis, 123, 124-25. 
gilletti, 123-24. 

Gillette, C. P., species received from, 
201. 

gilletti, Genophion, 123-24. 

glabratus, Eremotylus, 101, 106-7. 

gladiaria, Feltia, 115. 

Glaea inulta, 115. 

Gnathotricus materiarius, 170. 

Gooseberries, Pterouus ribesii in- 
juring, 176. 

Gouty gall beetle, 178, 186. 

Grain beetle, saw-toothed, 145. 

Grain pests, 145-47. 

Grapeberry moth, 142-43. 

Grapevine, insects injurious to, 142- 
43, 178. 

Grapevine leaf hopper, 192. 

Grapevine root worm, 92, 94, 192, 
193-94, 195, 196, 197, 198, 199. 

Grapevine sawfly, 142. 

Grasshoppers, 175, 176, 181, 182, 
190. 

Graves, George S., on Aphis braasi- 
cae, 133; on Chaitx>phorus negun- 
dinis, 135; on Drepanosipbum 
acerfolii, 135; on Pemphigus im- 
bricator, 135; on GaJlipterufl 
betulaecolens, 136. 

Greene county, summary of volun- 
tary reiports from, 180. 

Haemotobia serrata. 175, 181, 183. 
Ilalisidota agasslzii, 106. 

caryae, 118. 
Haltica chalybea, 142. 
harperi, Diabrotica, 138. 
Harrington, W. H., cited, 104, 111, 

116. 



Hart, W. H., experiments in con- 
trolling San Jo66 scale, 155. 

Heiiophila unipuncta, 109. 

HemJptera, received in exchange, 
205; available for exchange, 212- 
13; contributions of, 217-19. 

Hemlock, Insects injurious to: 
Melanophila fulvoguttata, 171, 

172. 
Polygraphus rufipennis, 169. 
Xylotrechus undulatus, 172. 

Herkimer county, summary of vol- 
untary reports from, 180-83. 

Hessian fly, 178, 179, 183, 185. 

Horn flies, 175, 181, 183. 

Hornets, 183. 

Horse-chestnut trees, NotolophuB 
leucoetigma injuring, 92. 

Horseflies, 175, 183. 

House flies, 185, 190, 198. 

House peets, 145-47. 

Howard, L. O., acknowledgments 
to, 96, 105, 150; cited, 1(H, 106, 107, 
111, 115, 116, 129, 137. 

Hubbard, T. S. Co., nursery certifi- 
cate issued to, 96. 

Huested, P. L., experiments in con- 
trolling San Jos^ scale, 159. 

Hunter, Prof., on number of plant 
lice, 130. 

Hydrocyanic acid gas. 145, 146. 

Hymenofptera, received in exchange, 
201-2; available for exchange, 207; 
contributions of, 213. 

Hyphantria cunea [textor], 193. 
textor. 92, 149, 177, 180. 182. 183, 
188. 

imbricatory Pennpliigus, 135-36. 

inda. Euphoria, 176, 190. 

Indian Getonia, 176. 

Injurious insects, 125-29; Introduced 

from abroad. 196. 
Insect exchange, 95, 200-13. 
Insecticides, paper on, 94. 
Insecticides and fungicides, 195. 
Insecticides and notes, 194. 
integerrima, Datana, 149, 183. 
inulta, Glaea, 115. 
io, Automeris, 102, 105. 
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Isabella, Isia, 102. 

Pyrrharctia, 182. 
Isia Isabella, 102. 

Jack, J. Gm cited, 101. 

JohflJiuseu, Oskar Augustus, cited, 
93, 199, 200. 

Josselyn, G. S. Co., nursery certifi- 
cate issued to, 96. 

Joutel, L. H., monograph of genus 
Saperda, 94. 

Juglandis, Eulecanium, 141-42. 

June beetles, 138, 186, 190. 

Kellogg, V. L., species received 
from, 201. 

Kerosene emulsion, 132, 141, 144, 
166. 

Knight & Bostwick, nursery certifi- 
cate issued to, 96. 

Kridelbaugh, cltetl, 137. 

Lacewing flies, 131. 
Lachnostema, 138. 
Lady beetle. 131. 185, 190. 

Chinese, 93, 150. 194, 200. 

little black, 150-51. 

spotted, 183. 

two spotted, 136. 
Lantern slides, added to collection, 

92. 
Leaf bug, four-llneil, 179. 
Leaf hopper, 182, 185. 
Leaf miner, 185. 
Lecanlum ? pruinosum, 174. 

[Eulecanium] tulipiferae. 199. 
Legislation against pests, 194. 
Lepidoptera, received in exchange, 

204; available for exchange, 211- 

12; contributions of, 216-17. 
Lepidosaphes uhui, 195. 
I^ptura subhainata, 171. 
leucostigma, Notolophus, see Notolo- 

phus leucostigma. 
Lewis, H. I>.. on Psylla pyrlcola, 

139. 
libatrix, Scoliopteryx, 109. 
liberta, Dlplotaxis, 137. 
Lights, value of for destroying in- 
sects, 97-98. 



' Lilacs, webworm injuring, 183. 
Lima beans, I>iabPotlca vlttata in- 
juring, 181. 
llmacina, Erlocampoldos, 186. 
Lime, air slacked, 138. 
Lime, salt and sulfur mixture, 194. 

195, 196. 
Lime-sulfur wash, 93, 141, 154-58, 

159-60. 
lineatus. Pixn^ilocapsus. 179. 

Xylotei"us. 170. 172. 
Lintnoi-, J. A., cited. 100, 104, 106. 

116. 
London purj^ie, 142, 149. 
Tx)oi)er caterpillar, 174. 194. 
Lowe, V. H., exi)eriments, 159; 

d(>ath of. 96. 
Lugger. Otto, cited, 109, 111. 
luteola, Galerucella, see Galerucella 

luteola. 
Lygus pratensis, 144-45. 

MacGillivray, A. D., cited, 93, 199, 

200. 
Macnxlactylus subsiiinosus. 138, 

175, 178, 181, 185, 186, 189, 198. 
Macrurus, Eremotylus, see Eremoty- 

lus macinirus. 
Magdalis armicoUis, 167. 

barbita. 167. 
Maggots in mushrooms, 193. 
Malacosoma anverioana, 138-39. 175, 
176. 177, 178. 180, 183, 186, 188, 
190, 191, 193. 

disstria, 149, 174, 177, 181, 184, 
193. 
mall. Aphis, see Aphis mall. 
Mamestra picta, 109, 189-90. 

trifolii, 109. 
Maple, insects injurious to: 

Chaitophorus aceris, 191. 

Dropanosiphum acerifolll, 135, 
182. 192. 

plant lice. 187, 191. 

Polygraphus rufipennis, 169. 

Psocus ? venosus, 182. 

Sesia acerni, 200. 

Tremex columba. 171. 
Maple. ash-leaf. Chaitophorus 

negimdlnls injuring, 181. 



I 



^0 



NEW YORK STATE MUSEUM 



Maple, soft. Apatela amerlcana in- 
juring, 183. 

Maple aphis, 182. 

Mapletree borers, 198. 

Marlatt, C. L.. cited, 101. 

maruiorata, Corythuca, 125-29. 

materiarius, Gnathotricus, 170. 

U&y heeUvs, 138. 175. 189. 

May fly, 93. 187. 

Meat fly, 183. 

Mecoptera, available for exchange, 
212. 

Melauophila fulvoguttata, 171, 172. 

Melon vines, Diabrotica vittata in- 
juring, 179. 

Midges, net-winged, 199. 

ministra, Datana, 182. 

inlsella, Pentilia, 150-51. 

Monohammus confusor, 169, 193. 
scutellatus, 169-70. 

Morrell, Ti. L., exi)erinients in con- 
trolling San Jos^ scale, 155. 

Mosquitos, 93, 175, 187. 191, 198, 
199. 

Mouat Hoi)e Nurseries, nursery 
certificate issued to, 95. 

Mountain ash, Diplotaxis frondicola 
injuring, 137. 

Mourning cloak butterflies, 185, 186. 

Musca domestica, 198. 

Mush 1*00 ma, maggots in, 193. 

Myriapoda. contributions of, 220. 

Mytilaspis pomorum, 195. 

Myzus cerasi, 133, 175, 177, 185, 186, 
188. 
ribis, 180, 181, 186. 

Nasturtiums, Pieris rapae injuring, 

183. 
T^eedham. .Tames G.. cited. 93, 200; 

reiH)rt on May flies and midges, 

93. 
negundinis. Chaltophorus. 135, 181, 

183. 
Nellls, .T. H., & Co., nursery certifi- 
cate issued to, 96. 
nenuphar. Conotrachelus. 137. 175, 

1S4. 
"Nenix>ptern. received In exchange, 

204: contributions of, 217. 
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Now York entomologic service, 190, 
197, 198, 199. 

New York plum scale, 141-42. 

nigrovarium, Ophlon, 114, 121. 

nitela, Papaipema, 190. 

Norton. Edward, cited, 100, 103, 107. 
111. 116, 120. 

Norway maple, Chaitophorus aceris 
injuring, 134. 

Notee for the year, 130-51. 

Notolophus leucostigma, 91, 115, 
147-49, 187, 191. 

Novius cardinalis. 1^. 

Nursery inspection work. 95-96; effi- 
cacy, 194. 

Oaks, insects injurious to, 94. 
Oats, white grubs injuring, 187. 
Oberea bimaculata, 178, 186. 
ocellana, Tmetocera, 177, 178. 183. 
Ofllce work, 92. 
Onion, Phorbia ceparum injuring, 

144, 187. 
Onion maggot, 144, 187. 
Orondaga county, summary of vol- 
untary reports from, 183-85. 
Ophion, 101, 113. 

long-taJled. 97, 101-4. 

two-lined, 98, 114. 
Ophlon abnormum, 114, 121-22, 221. 

blfoveolatum, 114, 119-20, 121, 
221. 

bllineatum, 98, 107, 113, 114-16. 
117, 118, 119, 221. 

colorad«nsis, 123. 

costale. 114, 123. 

ferruginipennis, 114, 122, 221. 

fuliginipennis, 102. 

glabratum. 106. 

nigrovarium. 114, 121. 

purgatus, scf Enisc*opilus. 

tityri. 98, 113, 116-19, 122, 124. 
Ophlonid wings, explanation of 

plate, 221. 
Ophioniui, value as parasites, 97-98; 

synopsis of certain genera, 97-125; 

general habits. 98-99; ovipoflltion 

and larval habits. 99-100; pupa- 
tion and final transformations, 

100. 
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Orange county, summarj' of volun- 
tao' reports from, 185-80. 

Orthoptorn, received In exclmnge, 
207; contributions of, 211). 

Osborn, Herbert, cited. 104, 111, 110, 
120; species received from, 201. 

Oxyptilus perlscelidactylus, 189. 

Packard, A. S., cited, 100, 103. 109, 

111, 116, 119. 
Panton, cited, 111. 
Papaipema nitela, 190. 
Parasites, synopsis of certain 

genera of the Ophionini, 97-12r>. 
Paris green, 142, 149. 
Pea weevil, 194, 195. 
Peacbtree, Diplotaxis lilierta injur- 
ing. 137. 
Pear midge. 191. 
Pear psylla, 139-40, 177, 178, 180, 

189, 200. 
Pear slug. 180. 
Peart reo, insects injurious to: 

Eriocampoides limaclna, 18(^ 

Psylla pyricola. 139, 178, 189, 200. 

Scolytus rugulosus, 200. 
Peartree, Rose, green plant louse 

injuring. 188. 
Peas, injects injuring, 185. 
Peck, H. Cm acknowledgments to. 

95. 
Pegomyia vioina, 185. 
Pemphigus imbricator, 135-30. 

l>opuIarius. 130. 
Pentilia mls«'lla, 150-51. 
Peppermint, Poocilocapsus lineatus 

injuring, 179. 
IK^riscelidactylus, Oxyptilus, 189. 
Perkins. G. H., cited, 104, 116. 
pemlciosus, Aspidiotus, sec Aspidio- 

tus peniiciosus. 
Perry Xurs«'ry Co.. nursery ctrrtifl- 

cato issued to. 00. 
Petroleum, crude. 153, 193, 195, 190. 
Petroli'um (*mnIsion, 151-54, 158, 

159, 100, 192, IIH. 
Pettis. C. U., on Pemphigus popu- 

larlus. 130. 
I'hilo^amia cynthia, 102. 
phlaeocopt«*s. Phytoptus, 142. 



Phlegethontius 5-maculatU8, 176» 

187. 
Phora agarici, 193. 
I»horbia brassicae, 143-44, 175, 179^ 
187, 192. 

ceparum, 144. 187. 
Phyllaphis fagi, 130, 191. 
Phymatodes dimidiatus, 171. 
Phytonomus punctatus. 184. 
Phytoi»tus phlaeocoptes, 142. 
picta, ^lamestra, 109, 189-90. 
Pleris rapae. 175, 170, 178, 180. 182». 

183, 180. 
Pigeon tremex, 171. 
Pigweed, plant lice on, 182, 183. 
IMne, insects injurious to: 94, 193. 

bark borers, 1()7. 

Monohammu*! confusor, 169. 

r*olygraphus rulii>enjnis, 169. 

Uhyncolus brunneus, 170. 

Tomicus plni, 109. 
Pine b.irk borer. 109. 
Pine sawyer. 109. 
plni, Tomicus. src Tomlcus pinl. 
pisorum. Rruchus. 194. 195. 
Plagionotus sihh'Iosus, 198. 
Plant lice, 91. 130-30, 173. 175, 17^. 
177, 179, 180, 181, 182, 183, 185, 
\m. 187, 188, 189, 190, 191, 192, 
ins, 199. 

green, 184. 188. 
Plantains. Creiiidodera cucumeris 

injuring. 181. 
Plates. exi>lanation of, 221. 
Ph^*oi>tera, received in exchange,. 

207; contributions of, 217. 
Plum curculio, 137, 175, 184, 197. 
Plum mite. 142. 
Phnutree, insect,s injurious to: 

Aphis mail. 182. 

Diabrotica 12-puiictata, 138. 

Eulecanium juglandis, 141. 

ITyi>hantria textor, 188. 

Phytoptus i»hlae<)coptes, 142. 

plant lice, 170, 179, 187. 
Plumtree, wild. Diplotaxis frondl- 

cola injuring. 137. 
Po(H^-ilo«ipsus lineatus, 179. 
Polychrosis botrana, 142-43. 
Polygraphus ruflpennls, 169, 170. 
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polyphenms, Telea, 102, 109. 
poinonelki, Oarpocapsa, see Carpo- 

capsa ponionella. 
poniorum, Mj^ilaspis, 195. 
Popenoo, E. A.» species received 

from, 201. 
Poplar, insects injurious to: 

A^rilus auxius.l8(>. 

Euvanessa antioa)a, 18C. 

Sai>erda calcarata, 186. 

Xyleborus «p., 172. 
IK>plar iKwer, 186. 
popularius, Pemphigus, 136. 
populicolfl, CliaJtophorus, 136. 
Populus balsamiferus, 136. 
Potato beetle, 175, 176, 177, 178, 180. 

181, 182. 184, 185, 187, 188, 189, 

190, 191. 192, 199. 
Potato wireworms, 193. 
Potatoes, insects injurious to: 

Crepidodera cucumeris, 176, 179, 
181, 185, 189. 

Doryphora 10-lineata, 175, 176, 
177, 178. 180, 184, 185, 187, 190. 
192. 
Potatoes, spray for, 199. 
pratensis, Lygus, 144-45. 
promethea, Callosamia, 102, 105. 
Provancher, VAhhd L., cited, 100, 

104. Ill, 116, 120. 
? pruinosum, Lecanium, 174. 
I*sila ix>sae, 197. 
P*^^»oiis ? venosus, 182. 
Psifi'lic, extmct from, 112. 
Psylla pyricola, 189-40, 177, 180, 189, 

Ptcroiius ri])esii. 170, 178, 180, 184, 
ISC. 188. 

Piibli<-:iti<)iis of entomologist, 03-94, 
l!>-J-20(). 

Pumpkins, Diabrotlca vittata injur- 
ing:, 185. 

piiiK'tntus. Pbytonomiis, 184. 

pnrjiratuR, Eniscopihis. sec Eniseopi- 
his i)nrgatus. 

Pnn>lo boooh, Pbyllapbis fagi injur- 
ing. 130. 

piisilla, Cbr3Sobotnris, 172. 

pyirma<Mi, Blennocampa. 142. 

pyricola. Psylla, see Psylla pyricola. 



pyrivora, Diplosis, 191. 
Pyrrharctia Isabella, 182. 

Quinces, plant lice injuring, 182, 

179. 
qulnquemaculatus, PhlegethontiiiB, 

176, 187. 

rapae, Plerls, see Plerls n^Mie. 
Red admiral butterfliee, 184. 
Red spider, 189. 
Remedies and preventives for: 

appletree plant louse, 132. 

asparagus beetle, 197. 

cabbage maggot, 144. 

Chaitophorus aceris, 134. 

cherry plant louee, 133. 
* chrysanthemum lace bug, 129. 

Diplotaxis liberta, 138. 

fall webworm, 149. 

fleas. 146, 195. 

fruit tree bark beetle, 200. 

grapeberry moth, 142. 

grapevine root worm, 92, 194, 197. 
198, 199. 

grapevine sawfly, 142. 

maggots in mushrooms, 193. 

New York plum scale, 141. 

i^ar psylla, 140. 

plant lice, 132, 133, 134, 190, 198, 
199. 

plum curculio, 137, 197. 

potato beetles, 190. 

San Jos6 scale, 93, 151-66, 192, 
ia3. 194, 196, 197. 

saw-toothed grai-n beetle, 145. 

Sesia acerni, 200. 

steely flea beetle, 142. 

tarnished plant bug, 145. 

tussock moth, white marked, 148- 
40. 
Remedies and preventives for In- 
sect depredations : 

arsenate of lead, 142, 148, IW, 195, 
19(», 100. 

arsenical i>oison, 137. 

bands of tar or cotton, 148. 

bopdeaiix mixture, 199. 

carl>olio soap emulsion, 144. 
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Remedies etc. (rontinned) 
carbon bisulfid. 143. 
dust ond other sprays, 105. 
hydrocyanic acid gas, 145, 146. 
kerosene emulsion, 132, 141, 144, 

166. 
lime, air slacked. 138. 
lime, salt and sulfur, 19i, 195, 

190. 

lime-sulfur wash, 141, 154-58, 159- 

66. 
london purple, 142, 149. 
paris green, 142, 149. 
I>etrole\un, crude, 153, 193, 195, 

196. 
I»etroleum emulsion, 151-54, 158, 

159, 166. 192, 194. 
tobacco water, 132. 
whale oil soap, 129, 132, 134, 140, 

141, 145. 158, IWJ, 190, 192, 194, 

195, 196. 

wood ashes, 138. 
Report of state entomologist, 197. 
Khopaloslphum solan!, 185. 
Rhyncolus brunnous, 170. 
ribesli, Pteronus, aec Pteronus 

ribesii. 
rlbls, Myzus, 180, 181, 186. 
lliley, C. v., cito<i, 100. 101. 102, 

ia3-4, 106, 107, 111. 116. J20, 137. 
Rockland county, summary of vol- 
untary reports from, 186. 
Roesch, Tx^wis. nursery certificate 

issued to, 00. 
Rogers Nursery, certificate issued 

to, 90. 
ro«ae. Pslla, 197. 
Ros<». .7. F., on plant lice, 132; on 

Aphis l)rassioae, 133. 
Rose l)eetle, 138. 175, 178, 181. 185. 

ISO. 189, 198. 
Rose slugs, 1S7. 
RoR(»buslu'S. insects injurious to: 

Dlplotaxis frondicola. 137. 

leaf h OPIUM'S, 185. 

Macrodactylns subspinosus, 175. 
181. 185. 

Myzus corasi, 185. 

plant lice. 1S2. 184. 185. 189. 190. 



Rosebushes <»tc. {continued) 
I Tetranychus telarlus, 189. 
I rufiponnis, Polygiiaphus, 169, 170. 
I rugulosus, Scolytus, 191. 

S&ge, Poecilocapsus lineatus injur- 
ing. 179. 
j St Lawrence county, summary of 
voluntary reports from, 186-88. 
Samia cecropia. 102. 

Columbia, 102. 
San Jos6 ifcale, 91, 93, 140-41, 150, 
' 151-66, 192, 193. 194, 195, 196, 197. 
, Sanl)orn, F. G.. cited, 103, 116. 
Sanders, J. (J., si)ecit^ received from, 

201. 
Saperda. monograph of genus, 94. 
ca lea rata, 186. 
Candida, 180. 
tridentata. 167. 
, Saratoga county, summary of vol- 
I untary rcri)orts from. 188. 

Saunders, William, cited, 104, 116. 
' Saw- toothed grain beetle, 145. 

Sawfiy. 181, 188. 
, Say. Thomas, cited. 107, 111, 116. 
scabripennis. ('hrysol)OthriB, 171, 

172. 
Scale insects. 194; determinations 

of, 92; soft, 174. 
Schenectady county, summary of 

voluntary reports from, 188. 
Schlzoneura amerlcana. 181. 
Schizura concinna, 109. 
unicornis. 109. 
' Schuyler county, summary of vol- 
untary reports fi"om, 188. 
Sciara v/)., 193. 
Scoliopteryx libatrix, 109. 
Scolytus i-ugulosus, 191, 200. 
Scudder. S. IL, cited, 103, 116, 119. 
scutellatus. Mtmohanimus. 169-70. 
Scutellista cyanea, 194. 

I 

Seirotlonta billneata. 191. 

serrata. IlaeniotoMa. 175, 181, 183. 

Sesia acerni, 200. 

Shad flies. 1S7. 

Shade tree ratings, 195. 
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Shade trees. Injurious Insects, 94, 

147-49. 
Sheereu Wholesale Nurseries, cer- 
tificates issued to, 95-96. 
Sialididae, 200. 
signatus, ?Anthonomus, 187. 
Silvanus surinaiuensis, 145. 
similis. Chilocorus, »ee. Ohilocorus 

similis. 
Simuliidae, 199. 

Slphonaptera, contributions of, 215. 
Sirrine, F. A., on Phorbla brassicae, 

144. 
Slosson, A. T., cited, 120. 
Smith, .7. B., clt(Hl, 101, 103, 104, lO'Y, 

111, 110. 120; acknowledgments 

to, 113. 
SnoNY, F. H., species received from, 

201. 
solani, Khopalosiphum. 185. 
Special investigations, 92-93. 
speciosus, Plagionotus, 198. 
Spiny elm caterpillar, 180. 
Spittle insects. 181, 1^5. 
Spraying. 195. See also Remedies. 
Spruce, insects injurious to: 

Chrysobothrls .vp., 170. 

Olirysobothris acabripennis, 171. 

(Inathotricus materiarius, 170. 

Phyniatodes diniidlatus, 171. 

Polygraphus rufipennis, 109, 170. 

Xyloterus lineatus, 170. 

Xylotreohus undulatus. 171. 
Spruce ])ark l>o<^tle. 1(»0, 170. 
S(iuash bug, 175, 177, 180, 185, 180. 
Sqnasli vines, insects Injurious to: 

Auasa tristis, 175. 177, 180, 189. 

Piabrotica vittata, 179. 
Stalls borer. 190. 
Steely fli^ beetle, 142. 
stramonalis, Everges^tls. 182. 
Strawberry plants, insects injurious 
to: 

Diabrotica hai"peri. i;^8. 

Manie^tra pi eta, 100. 
Strawberry weevil, 187. 
Stuart, C. W.. & Co.. nursery certifi- 
cate Issued to, 90. 
subhamata, Lieptura, 171. 



subspinosus, Macrodactylus, He 
Macrodactylus sub^inosus. 

Summer washes, 159-66. 

Sunflowers, plant lice injuring, 183. 

surlnamensis, Silvanus, 145. 

Sweet, George A., Nursery Co., cer- 
tificate issued to, 96. 

Symmerista alblfroni^ 118. 

Syrphus flies, 131. 

Tamarack, insects injurious to : 
Leptura subhamata, 171. 
Polygraphus rufipennis, 169. 
Tomicus pini, 171. 

Tarnishwi plant bug, 144-45. 

l>iylor, H. S.. & Co., nursery certifi- 
cate Issued to, 95. 

telarlus, Teti-anychus, 189. 

Telea polyphemus, 102, 109. 

terebans, Dendroctonus, 193. 

Tetranychus telarlus, 189. 

textor, Hyphantria, see Hyphantria 
textor. 

Thorn apple, Macrodactylus sub- 
spinosus injuring, 181. 

Thysanura, contributions of, 219. 

Timothy, Pyrrharctia Isabella Inju^ 
Ing, 183. 

Tlngis arcuata, 128. 

tityri, Ophion, see Ophion tltyri. 

titj'rus, Epargyreus, 118. 

Tmetocera ocellana, 177, 178, 183. 

1\)bacco water, 132. 

Tobacco worm, 176. 

Tomato worm, 187. 

Tomatoes, Insects injurious to: 
Crepidodora cucumeris, 179, 181, 

185. 189. 
Kh(i4>aIosiphum solani, 185. 

Tomicus calligraphus. 167, 193. 
pini, 107, 169, 171, 193. 

torrefacta, Apatelodes, 102. 

Trap lantern records, 108, 114, 117, 
120. 

Tremex columba, 171. 

Triangularis. Disonycha, 181, 182. 

'Aichoptera. available for exchange, 
212; contributions of. 217. 

tridentata, Sai>erda, 107. 

trifolii, Mamestra, 109. 
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tristis, Anasa. aec-^Vunsa tristis. 

Tpouvolct. cited, 09, K).*?. 

Trumpet vine, lAvauiuni V priiino- 

sum injuring. 174. 
Tulip tree scale, 100. 
Turnips, Insects injurious t(»: 

Apliis brassicae, 133, 182. 

Everjrestis stranioiialis, 182. 

Phorbia brassicae. 192. 
Tussoolc moth, wblte-marlvecl, 01, 

147-40. 187, 191. 
TyphltK'.vba comes nir. vitis. 102. 

Uhler, P. H., cited, 129. 
ulmi, Lepidosn plies, 105. 
ulmifolii, Calllpterus, 134. 
Ulster coiliity. summary of volun 

tary n»jH)rts from. 188-80. 
undulatus, XylotnM-hus, 171, 172. 
uniconils, Schlzura, 100. 
unipuncta, Iloliophlla, 100. 

VanAlstyne, Kdward. exix^rinients 

in controlling San .7os«^ scale, 155. 
Van Duzee, E. P., acknowle<lgiiieiits 

to, 90. 
Vanessa atalanta, 181. 
? venosus, Psocus, 182. 
vicina. IVgornyia. 185. 
virginica, Diacrlsia. 105. 115. 
viticida, Fidia, ftrr Fidia viticida. 
vittata. IHabn^tira. f(rr Dialn^Jtica 

vittata. 
Voluntary oiitonioloiric service of 

New York state. Or,. 173 02. 

Walker, ('. M.. <letennina lions of 
scale iii'^erts. i»2: exiMTinients 
with simmii-r waslics, 03; experi- 
ments witli limc-snlfnr wash. ItM)- 
nfi: arraii;reinent of collections, 
04; nursery inspt'ction wi>rk. 05. 

Walnut trees, black. Da tan a in- 
tegerrinia injuring. 140. 

Walnut worm. 140. 

Warren <Miuiity, summary of vol- 
untary n-pnrts from. 18t)-0n. 



Waterhouse, cited, KM. 

Wayne county, summary of volun- 

tiiry reiK>rts fn>m, 100. 
Webster, F. M., cited, 101, 111. 
Webworni. fall, 92. 149, 177, 180, 

1S2, 183, 188, 19;j. 
Weed, C. M., cited. 102, 101. 
Wt'stch*»ster county, sumuutry of 

voluntary n'j>orts from, 190-91. 
Western New York Nursery Co., 

nursery certifl<ate issued to, 95. 
Whale oil soap. 120, 132. 134, 140, 

141, 145, 15S, 10(J, 100, 192. 104, 

105. lOiJ. 
Wheat, IHabrotica harper! injuring. 

138. 
Whito grul)s, 187. 
Williams, ('. L., on ('ri<H'eris as- 

paragi, 14.* J. 
\Villiston, S. W., deterndnatlons by, 

201. 
Woo<l, A. L.. nurs«'ry certificate is- 
sued to. 05. 
\V<»o<l. Albert, ♦)n Psylla pyrlcola, 

l4o. 
Wo(k1 ashes. 1.^8. 
Woolly bear, black, 1S2. 

brown, 182. 
W<k)lly bcMH-h aphis, i;jn, 101. 
Woithhigton, (\ p:.. cited, lOl. 
Wyoming county, summary of vol- 

tmtary ivports from, 101-02. 

Xyleborus «/>.. 172. 
Xyloterus lineatus, 170, 172. 
Xylol re« bus undul.iluK. 171. 172. 

i Young, I>. 1\.. investigations <ui 
j mosquitijs. 03; work ou forest In- 
sists, 04; work on <*oll(Htions. 04- 
05; on Dn^pauosiphum aeenfolli. 
l."»5 ; on Callipterus lM'tuhuH.*olens, 
13t;; invest igath)ns on forest tires 
and inscH't attack. lOS-CiO. 

Zebra eaterpillar, 10'». isO. 
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4 Peck, C: H. N. Y. Edible Fungi^ 1895-99. io6p. 25pl. Nov. 1900. 73c, 

This includes revised descriptions and illustrations of fungi reported In the 49th, sist and sid 
reports of the state botanist. 

5 Clarke, T: M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 

New York State 196?. 2ipl. July 1903. $1.50, cloth. 

6 Naples Fauna in Western New York. 268p. 26pl. map. Jp, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pti Graptolites of the 

Lower Beds. In press. 
Felt, E. P. Insects Affecting Park and Woodland Trees. In preparation. 

JTatnTal history of New York. 30V. il. pi. maps. Q. Albany 1842-94. ^ 

DIVISION I ZOOLOGY. De Kay, James E. Zoology of New York; or,^ The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v. il. pi. maps. sq. Q. Albany 1842-44. Out of print. 

Historical introduclion in ihe scrirs by iJov. W : H. Sewanl. i78p. 

V. I pti Mammalia. 13+146P. 33pl. 1842. 

300 copies with hand -colored plates. 

V. 2 pt2 Birds. i24-38op. i4ipl. 1844. 

C'>lore<l plates. 

V- 3 pt3 Reptiles and Amphibia. 7+98p. pt4 Fishes. iS+4i5p. 1842. 

pt3-4 bound tojiiciher. 

V. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 79pl. 
1842. 

3'OC(ipi(*s with hand-C'>lt>rcd plates 

V. 5 pt5 Mollusca. 4+271 p. 40pl. pt6 Crustacea. 7op. I3pl. 1843-44. 

Hand-colored plaie^^ : pt5-6 bound tOK^tlier. 

DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and med- 
ical properties. 2v. il. pi. sq. Q. Albany 1843. Out of print, 

v. I Flora of the State of New York. i^f484p. 72pl. 1843. 

3'jo copies with li.ind-colnrcd plates. 

V. 2 Flora of the State of New York. S72p. 89pl. 1843. 

3CK^ copies with Iiand-eulored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture, il pi. 
sq. Q. Albany 1842. Out of print. 

V. I pti Economical Mineralogy. pt2 Descriptive Mineralogy. 24-I-536P. 
1842. 

8 plates additi'mal to tho^se printed as part of the text. 

DIVISION 4 GEOLOGY. Mather, W: W.: Emmons, Ebenezer ; Vanuxem, Lard- 
ner & Hall, James. Geology of New York. 4v. il. pi. sq. Q. Albany 
1842-43. Out of print. 

v. I pti Mather, W: W. First Geological District 37+^53p. 46pl. 1843. 

v. 2 pt2 -Emmons, Ebenezer. Second Geological District. 10+437P. i7pL 
1842. 

V. 3 pt3 Vanuxem, Lardner. Third Geological District. 3o6p. 1842. 

V. 4 pt4 Hall, James. Fourth Geological District. 224683p. I9pl. map. 
1843. 

DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 
comprising an account of the classification, composition and distribution 
of the soiks and rocks and the natural waters of the different geological 
formations, together with a condensed view of the meteorology and agri- 
cultural productions of the State, sv. il. pi. sq. Q. Albany 1846-54. Out 
of print. 

v. I Soils of the State, their Composition and Distribution. 11+371P. 2ipl. 
1846. 

V. 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46P. 42pl. 1849. 

With hand -colored j»lates. 
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V. 3 Fruits, etc. &f340p. ' 1851. 

V. 4 Plates to aGcbmpany v. 3. gspl. 1851. ^ 

V.5 Insects Injurious to Agriculture. 84-272p. 5opl. 1854. 

with hund-colorcd plaics. 

DIVISION 6 PALEONTOLOGY. Hall, Jaftics. Paracontology of New York. 8v. 
il. pi. sq. Q. Albany 1847-94. Boimd in cloth, 

V. I Organic Remains of the Lower Division of the New York System. 
23+338P. Q9pl. 1847. Out of print. 

V. 2 Organic Remains of Lower Middle Division of the New York System. 
&f362p. I04pl. 1852. Out of print, 

v. ^ Organic Remains of the Lower Helderberg Group and the Oriskany 
Sandstone, pti, text. i2+5j2p. 1859. [$3.50] 

pt2. i43Pl. 1861. [$2.50] 

v. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 
Chemung Groups. 11+1+428P. 990!. 1867. $2.50, 

V. 5 pti Lamellibranchiata i. Monomyaria of the Upper Helderberg, 
Hamilton and Chemung Groups. i8+268p. 45pl. 1884. $2.50, 

Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
ilton, Portage and Chemung Groups. 62+293P. 51 pi. 1885. $2.50. 

pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder- 
berg, Hamilton, Portage and Chemung Groups. 2v. 1879. v. i, text 
IS+492P. V. 2, I20pl. $2.50 for 2 V. 

V. 6 Corals and Bryozoa of the Lower and Upper Helderberg and Hamil- 
ton Groups. 24+298P. 67pl. 1887. $2.30. 

V. 7 Trilobites and other Crustacea of the Oriskany, Upper Helderberg, 
Hamilton. Portage, Chemung and Catskill Groups. 64+236?. 46pl. 1888. 
Cont. supplement to v. 5, pt2. Pteropoda, Cephalopoda and Annelida. 
A2p. i8pl. i88a $2.50, 

V. 8 pti Introduction to the Study of the Genera of the Paleozoic Brachi- 
opoda. 16+367P. 44pl. 1892. $2.so, 

pt2 Paleozoic Brachiopoda. 16+394P. 84pl. 1894. $2.30, 

.Catalogue of fhe Cabinet of Natural History of the State of New York and 
of the Historical and Antiquarian Collection annexed thereto. 242?. O. 
1853, 

Handbooks 1893-date. 7J^xi2^ cm. 

In quaniitt«^, i cent tor earh if.; p:i;;cs or less. Single copies postpaid as below. 

H5 New York State Museum. S2p. il. 4c, 

Ouillnrs history unA wurk of the museum with list of staff 190a. 

HIS Paleontology, up. 2c, 

Brici outline of Mate Mu>eum work In paleontolopv under he.ids: Dctinition; Relation to 
bioltif^y; Kelation to sir.itiBTraphv; History of palcontolo{>:y in New York. 

H15 Guide to Excursions in the Fossiliferous Rocks of New York. 
i->4l). 8c. 

Itineraries iif 31 trips covering? nearly the entire series of Paleozoic rocks, prepared <Decially 
for the use of teachers and students desiring; to acquaint themselves more intimately with the 
classic rocks of this St.ite. 

H16 Entomology. i6p. 2c. 

H17 Economic Gcolog>-. 44p. 4c. 

HIS Insecticides and Fungicides. 20p. jc. 

H19 Classification of New York Series of Geologic Formations. 32p. jc. 

Haps. Merrill. F: J. H. Economic and Geologic Map of the State of New 
Vr»rk ; issiiotl as i»ari oi Mnscniii Imllt'tin 15 and tlic 48th Museum Report, 
V. I. 59x67 cm. 1894. Scale 14 miles to i inch. Separate edition out of 
print. 

Geologic Map of Ne.w York. 1901. Scale 5 miles to i inch. In atlas 

form $3; mounted on rollers $5. Lower Hudson sheet 60c. 

The l<jwer Hudson »heei, t'eoIoijicaUy colored, comprises Kftckland. Oranpc. Dutchess. Put- 
nam, Westchester, New York. Kichmond, Kint;s, Queens and Nassau counties, and p;\rts of Sullivan, 
Ulster and Suffolk counties; iiUo northeastern Sew Jersey and part of western Connecticut. 

Map of New York showing the Surface Configuration and Water Sheds. 

1901. Scale 12 miles to i inch. 13c. 
Oarke, J: M. & Luther, D. D. G«o\osve m^^ ol Cjaxvaxvd^l^a and Naples 
Quadrangles. 1904- ^oc, 

Imucd as part of Paltrontoloicy 7. 
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polyi)hemus, Telea, 102. 109. 
pomonelki. Oarpocapsa, see Carpo- 

oapsa poiuonelta. 
pom arum, Mytilaspis, 195. 
Poi)enoe, E. A., si>ecie8 received 

from, 201. 
Poplar, insects injurious to: 

Aj;rilus anxius,18<3. 

Euvanossa anti<T(i>a, 186. 

Sai)erda calcarata, 18(5. 

Xylebonis «p., 172. 
lK>plar borer, 186. 
populariu8, Pemphigus, 136. 
popiilicota, Chaiitophorufl, 136. 
Populus balsamiferus, 136. 
Potato beetle, 175, 176, 177, 178, 180, 

181, 182, 184, 185, 187, 188, 189, 

190, 191. 192, 199. 
Potato wire worms, 193. 
Potatoes, insects injurious to: 

Crepldodera cucumeris, 176, 179, 
181, 185, 189. 

Doryphora 10-lineata, 175, 176, 
177. 178, 180, 184. 185, 187. 190, 
192. 
Potatoes, spray for, 199. 
prateusis, Lygus, 144-45. 
promethea, Callosamia. 102, 105. 
Provaneher, UAhU L., cited, 100, 

104, 111. 116, 120. 
? pruinosum, iTecanium, 174. 
I*sila rosae, 197. 
PsfK'Us ? venosus, 182. 
Psiiohe, extract from, 112. 
Psylln pyricola, 1:^0-40, 177. 180, 189, 

Ptcronus ribesii, 176, 178, 180, 184, 
1^\. 188. 

Piihliratious of enttuiiologist, 03-04, 
llvj-200. 

Pumpkins, Diabrotica vittata injur- 
ing'. 185. 

pnnclatus, Phytonomus, 184. 

pnr«:atns, Eniscoiiihis, see Eniscopi- 
1ns ]nirprntus. 

Pnrulo luHKh, Phyllaphls fagi injur- 
ing, 130. 

]>usilla, Cbrysobotnris, 172. 

l»ygnia<^a. Blennocampa, 142. 

pyricola. Psylla. .see Psylla pyricola. 



pyrivora, Diplosis, 191. 
Pyrrharctia Isabella, 182. 

Quinces, plant lice injuring, 132, 

179. 
quinquemaculatus, Phlegetlumtiiis, 

176, 187. 

rapae, Pierls, see Pierls ra];>ae. 
Ked admiral butterflies, 184. 
Red spider, 189. 
Remedies and preventives for: 

appletree plant louse, 132. 

asparagus beetle, 197. 

cabbage maggot, 144. 

Chaitophorus aceris, 134. 

cherry plant louse, 133. 

chrysanthemum lace bug, 129. 

Diplotaxis liberta, 138. 

fall web worm, 149. 

fleas, 146, 195. 

fruit tree bark beetle, 200. 

grapeberry moth, 142. 

grapevine root worm, 92, 194, 197, 
198, 199. 

grapevine sawfly, 142. 

maggots in mushrooms, 193. 

New York plum scale, 141. 

i^ear psylla, 140. 

plant lice, 132, 133, 134. 190, 198, 
199. 

plum curcullo, 137. 197. 

potato beetles, 199. 

San JosC* scale, 93, 151-66, 192, 
ia3, 194, 196, 197. 

saw-toothed grain beetle, 145. 

Sesia aeerni, 200. 

steely flea beetle, 142. 

tarnished plant bug, 145. 

tussock moth, white marked, 148- 
49. 
Remedies and preventives for in- 
sect depredations : 

arsenate of lead. 142, 148, 194, 195, 
196, 109. 

arsenical poison, 137. 

bauds of tar or cotton. 148. 

bordeaux mixture. 199. 

carbolic soap eniulsioin. 144. 
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